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Preamble 
 
In this supplement of the European Journal of Clinical Nutrition results are presented from the EURRECA 
(EURopean micronutrient RECommendations Aligned) Network of Excellence funded by the EU 6
th
 
Framework Programme with as main objective the alignment of micronutrient reference values across 5 
Europe. 
 
The importance of nutrition for public health can not be overestimated. It has always been crucial for 
human health and also today the dietary habits of developed countries are directly related to most chronic 
diseases that cause disability adjusted life years, premature deaths and increasing health care costs. 10 
 
Progress in science has elucidated different mechanisms through which dietary factors may be protective 
or harmful for human health. However, eating habits are determined by a large variety of factors; dietary 
recommendations which are based on scientific evidence may improve knowledge of health professionals 
and of the lay public; knowledge may adapt attitudes which may influence behavior; therefore dietary 15 
recommendations are essential in the development of comprehensive nutrition and health policies. 
 
Recommendations and guidelines should be evidence based and this necessitates a specific 
methodology. Currently dietary recommendations have been developed by national and by international 
expert committees and are regularly updated. Most of these guidelines are limited to recommendations 20 
expressed in macro-and micronutrients. Given the cultural diversity in Europe that should be cultivated, 
dietary guidelines need to be translated in quantities of nutriments, in consumer-friendly and 
understandable menus taking into account the socioeconomic and cultural issues of the communities. 
 
Across Europe many countries have developed their own dietary recommendations; at the level of 25 
macronutrients they are in general closely related to each other; but at the level of micronutrients large 
differences exist and an alignment is more than needed. This large heterogeneity within Europe in 
recommendations on micronutrient intake is based on different approaches, a lack of transparency and 
confusion in the use of certain terminology. Over the past years there has been an explosion of new 
knowledge on effects of micronutrients on human health. Dietary recommendations need to prioritize 30 
issues based on the latest scientific developments and on the importance for public health. How to deal 
with all this is exactly the subject of this supplement. 
 
In the EURRECA General Framework related to setting micronutrient recommendations the process 
leading from assessing nutritional requirements to policy applications, based on evidence from science, 35 
stakeholder interests and the socio-political context is described. It is precisely the objective of the 
EURRECA Network to try to harmonize all this in a way that is usable and respond to the needs of the 
stakeholders. Alignment is needed in the way in which scientific evidence is gathered, managed, 
interpreted and communicated. 
 40 
The work realized in the EURRECA Network of Excellence also includes the translation of science into 
practical applications therefore two short communications are included in this supplement describing 
Nutri-RecQuest and NutPlan. Nutri-RecQuest provides an easy access to existing recommendations 
through a web-based platform and may be valuable for bodies responsible for setting recommendations 
as well as for users of recommendations including scientists, policy makers, health professionals and 45 
industry. NutPlan is a dietary software tool for implementing micronutrient recommendations. It builds on 
Nutri-RecQuest to meet the needs of SMEs and others in European countries that lack dietary software. It 
includes multiple functions such as individual and group nutrition planning, recipe calculation, diet 
planning, creating food labels and nutrient intake assessment. An identification and prioritization survey 
has been organized and provided views on the most needed tools and standardized methodologies for 50 
the process of reviewing micronutrient recommendations.  
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Abstract/Outline 
In Europe, micronutrient recommendations have been established by (inter)national committees of 
experts and are used by public health policy decision-makers to monitor and assess the adequacy of 
the diets of population groups. Current micronutrient recommendations are, however, 
heterogeneous whereas the scientific basis for this is not obvious. Alignment of setting micronutrient 5 
recommendations is necessary to improve the transparency of the process, the objectivity and 
reliability of recommendations that are derived by diverse regional and (inter)national bodies. 
This call for alignment of micronutrient recommendations is a direct result of the current socio-
political climate in Europe and uncovers the need for an institutional architecture. There is a need for 
evidence-based policy making, transparent decision making, stakeholder involvement and alignment 10 
of policies across Europe.  
In this paper we propose a General Framework which describes the process leading from assessing 
nutritional requirements to policy applications, based on evidence from science, stakeholder 
interests and the socio-political context. The framework envisions the derivation of nutrient 
recommendations as scientific methodology, embedded in a policy making process that also includes 15 
consumer issues and acknowledges the influences of the wider socio-political context by 
distinguishing the principal components of the framework: a) defining the nutrient requirements for 
health, b) setting the nutrient recommendations, c) policy options, and d) policy applications. 
The General Framework can serve as a basis for a systematic and transparent approach to the 
development and review of micronutrient requirements in Europe, the decision-making of scientific 20 
advisory bodies, policy makers and stakeholders involved in this process of assessing, developing and 
translating these recommendations into public health nutrition policy.  
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1 Variability, alignment and the policy context in the process of micronutrient 
 recommendations development 
The aim of nutritional recommendations is to provide guidelines for the nutrient composition of diets 
as a basis for good health and quality of life. Micronutrient recommendations can be used to provide 
advice to public health policy-makers as a tool to monitor and assess the adequacy of the diets of 5 
population groups. With this information diet-related policies can be developed (Pavlovic et al., 
2007). The purpose of micronutrient recommendations is to provide guidelines for the nutrient 
composition of diets as a basis for good health and quality of life for populations; they are based on 
judgments built on the knowledge base for the micronutrient requirements in a particular 
population.  10 
Currently, most countries in Europe establish their own nutrient recommendations which has 
resulted in a large heterogeneity (i.e. variation) in recommendations within Europe (King & Garza, 
2007, Prentice et al., 2004, Doets et al., 2008). The heterogeneity in nutrient recommendations is in 
part due to the use of different approaches (e.g. health outcomes and methods used when data are 
missing for subpopulations), changes in the approach to establish nutrient recommendations in time, 15 
and/or different data underlying them (Hautvast et al., 1989; Doets et al., 2008). The persistence of 
different terminologies for essentially the same nutritional concepts relevant to recommendations 
confuses discussions on micronutrient recommendations and illustrates the difficulty of translating 
science into policy within the European socio-political context. It can be deducted from the different 
(inter)national micronutrient recommendations that the terminology of micronutrient 20 
recommendations differs throughout Europe and other (inter)national bodies and organs (Doets et 
al., 2008). The survey we conducted further illustrates that terminology is indeed heterogeneous and 
that the process of setting micronutrient recommendations has not always been transparent (see 
Box 1).  
Although a transparent terminology or common language is a first step, the different terms refer 25 
largely to the same concepts. Variability in recommendations originates from the differently selected 
scientific evidence and from the variation in interpretation of this evidence. The background 
information provided in the recommendation reports often lacks transparency as it is not possible to 
disentangle the relative contribution of different aspects of scientific evidence. This lack of 
transparency leads to perceived inconsistency, perceived lack of objectivity, complexity in 30 
presentation, lack of clarity, difficulty in implementation, decreased chances of reliability and hides 
research gaps (Garza & Pelletier, 2007). Variability is also detected in the way micronutrient 
recommendations are applied to policy in different countries. 
Clearly, due to the heterogeneity in micronutrient recommendations in Europe, an overall view on 
the scientific perspective is needed to guide expert committees by providing standardized and 35 
transparent scientific approaches. This perspective will help to align (the scientific underpinning of) 
micronutrient requirements contributing to transparency of the process, and the objectivity and 
reliability of the recommendations that are derived by diverse regional and (inter)national groups. 
This will result in a common basis for groups of experts developing micronutrient recommendations, 
and for setting objectives for national policies such as fortification programmes and for addressing 40 
regulatory and trade issues (King and Garza, 2007). 
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The scientific alignment includes the scientific content (objectivity, transparency, common basis), 
processes to collate and summarize the evidence, and application of the results by regional, national, 
and international users that evaluate their policy options and implement the chosen applications. 
The call for alignment of micronutrient recommendations is a direct result of the current socio-
political climate in Europe characterized by a need for an institutional architecture that is seen to be 5 
both legitimate and effective, the recognition of the greater willingness and need for the inclusion of 
wider sections of society, and the calls for more rational decision-making.  In order to achieve this, a 
series of policy documents have emphasized the following core aspects of policy making:  
a) Evidence-based policy making: There is a growing emphasis upon evidence-based policy making 
at all levels of governance. It is thought that this would on one hand, improve the quality of the 10 
decision-making outcomes, and on the other hand, lead to greater acceptance of these decisions 
as it will provide policy makers means to accountability and enable greater clarity about the 
bases of these decisions.  
b) Transparency: Various policy documents (e.g. EC, 2000; EC 2001; EFSA, 2009) have indicated a 
need for greater transparency of the workings of expert advisory bodies, and the way in which 15 
evidence is collated, and conclusions drawn and communicated to and used by policy makers, as 
well as openness to a range of perspectives, including lay. 
c) Stakeholder involvement: There is public policy imperative and drive for democratic renewal of 
public and stakeholder engagement in policy decisions at all levels of national and EC governance  
(e.g. EC, 2001; EC, 2002; EC, 2006). In relation to micronutrient recommendations, it is now clear 20 
that these must be usable and respond to the needs of those who will be its ultimate users, such 
as industry, public health practitioners, consumers.  
With respect to micronutrients, the European Commission has specifically highlighted the need for 
harmonization of recommendations across Europe and signalled the areas where this alignment 
must begin, namely, in the way in which scientific evidence is gathered, managed, interpreted and 25 
communicated to the users (EC, 2001). As a result, the European Network of Excellence Eurreca was 
established in 2007 to harmonise the process of setting micronutrient recommendations.  Eurreca is 
tasked with examining the processes of setting micronutrient recommendations, developing clear 
guidance of how to achieve greater transparency, openness to user (and consumer) input and finding 
ways of achieving sustainability in this established process. It is our view that transparently derived 30 
uniform recommendations for Europe are conceptually possible on the basis of biologically based 
requirements for health. Subsequently, these recommendations provide a common basis for national 
nutritional policies that also account for extraneous variation due to biological and physical variation, 
health status of the population, and national food habits. Details about the network and the results 
of its initial research activities are described elsewhere and in other papers within this supplement 35 
[www.eurreca.org, Ashwell et al., 2008; Doets et al., 2008; Pijls et al., 2009; Serra-Majem, 2009; 
Fairweather-Tait, 2008; Hooper et al., 2009]. It is our view that a scientifically transparent and 
harmonized process will strengthen the evidence-base for micronutrient requirements and policies  
and that this, in turn, will help to further specify and develop the required institutional architecture 
for Europe. 40 
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2 Presentation of the General Framework for development of micronutrient 
 recommendations – scientific evidence and stakeholder involvement 
The Eurreca network of excellence aims to develop a general framework describing the processes 
and stages of decision-making that may influence (change in) policies. In particular, the General 
Framework looked at the extent to which the previous conceptualizations take into account the 5 
current socio-political realities, as well as pragmatic considerations associated with the process of 
setting micronutrient recommendations. In Box 2 we have briefly reviewed the existing 
conceptualizations of the process of setting micronutrient recommendations by three (inter)national 
organisations in order to take into account all relevant factors for our general framework. 
Our proposed general framework (Figure 2) describes the process leading from assessing nutritional 10 
requirements to policy applications, based on evidence from science (nutritional and consumer 
sciences), stakeholders and the socio-political context. It goes beyond other current frameworks (e.g. 
Taylor, 2008) as it not only focuses on derivation of nutrient recommendations as a process of 
scientific decision-making, but it also includes political and consumer issues. Here, we present the 
updated general framework as put forward earlier by Ashwell et al. (2008). 15 
 
2.1 The three dimensions of the framework 
The framework basically illustrates three dimensions of the process of setting (micro)nutrient 
requirements: 
1. The logical sequence of scientific thinking from setting physiological requirements for nutritional 20 
health based on scientific evidence, leading to evidence-based derivation of NIVs. NIVs are then 
translated into nutrient recommendations and policy options can be proposed and applied. 
2. The type of data considered throughout different stages of the framework: in the early stages of 
the process nutritional and epidemiological science is the dominant source and addresses the 
physiological requirements for health; in the later stages evidence on the distribution of usual 25 
intake from monitoring surveys, evidence on consumer behaviour and social sciences as well as 
stakeholder expertise are becoming increasingly relevant  in determining the policy options for 
improving the distribution of nutrient intakes and the evaluation of the eventual effectiveness of 
policy applications. 
3. The wider socio-political context underlying and influencing the former two dimensions: the 30 
sequence from requirements to policy applications is not a linear process, and neither is it based 
on science alone. The socio-political context within which decisions of scientific expert 
committees are made, underlies this process. Influenced by the institutional architecture, the 
balance between the influence of science and stakeholders shifts during the different stages of 
the framework. This reciprocity is noted in different areas of the socio-political context: The 35 
perception of actual health by consumers is directly affected by the food industry and many other 
stakeholders, which generates a feedback loop between health perception and food intake; from 
the viewpoint of policymakers, population health indices, costs of health care, and economic 
interests in the agro-food sector drive concerns for health promotion and disease prevention; for 
research organisations, the debate between public governmental and private industrial parties 40 
fosters applied research and creativity to initiate new research. 
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Nutrient recommendations play an important role in modifying feedback loops, both via consumer 
behaviour and via stakeholder interests. Additionally, it should be highlighted that – related to the 
third dimension – constraints that are imposed by scientific uncertainty end up into policy options 
and applications. Policy makers for instance may choose to ignore the issues around which there is 
controversy, or adopt a precautionary approach to managing problems associated with considerable 5 
scientific uncertainty. Transparency needs to be achieved on what amount or type of evidence 
informs policy and what evidence is needed in order to achieve optimal health outcomes through 
policy processes. Furthermore, the lack of consumer understanding as well as resistance to 
behaviour change must be taken into account for science to effectively shape policy. Therefore, 
recommending ways to address behaviour should be done as early as possible in this process.  10 
 
2.2 The four principal components of the framework 
Apart from recommendations put forward by national or regional expert committees (Box 1), several 
bodies in the World (including Europe) that are involved in setting supranational recommendations, 
have proposed frameworks to align (the process of) setting (micro)nutrient recommendations in a 15 
wider context. Box 2 summarizes three of such frameworks for the working of scientific advisory 
committees for nutrition. This has identified two main shortcomings of these frameworks which 
relate mainly to the political issue: a) not recognising the inherently political nature of the process of 
setting micronutrient recommendations, seeing it as primarily a scientific endeavour; b) not being 
clear about the need to understand the way in which micronutrient recommendations are translated 20 
(or not) into policy and are used by those they target. These shortcomings must be addressed by 
recognising 1) the need for wider consultations by stakeholders, consumers and policy makers, and 
2) applications around micronutrient recommendations as a means to achieving their greater 
effectiveness in. The General Framework that Eurreca is proposing explicitly recognises these 
imperatives for the process of setting micronutrient recommendations. 25 
In explaining the link from science to policy applications, the framework distinguishes four principal 
components or stages, each relating to a specific way in which evidence is considered and used in 
decision-making:  
1. Defining the nutrient requirements for health: 
 Nutritional requirements are influenced by the association to biomedical factors, stage of life, 30 
acquired and inherited susceptibility, the effects of nutrients on health, etc. Not only variation 
exists among individuals, nutrient requirements can also vary within an individual, due to the day-
to-day variation (within individual) (King, Vorster and Tomé, 2007). For estimating nutrient 
requirements insight into the distribution of the population requirement and the relation of 
physiological requirements to health is necessary.  35 
 The associations as described above can be used to derive average nutrient intake requirement 
(ANR) and their distribution (INLx). Due to the scantiness of data, many assumptions need to be 
made about the attributes of the population group. Each assumption is associated with  
uncertainty and a decrease in the level of confidence in the resulting requirements. Selection of 
the criteria for the definition of population groups should be driven by evidence about physiology 40 
(such as life cycle, physical activity, energy needs, (biomarkers of) status, body weight and body 
composition; see also Figure 1) and the association with health outcomes.  
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 In this phase it is vital to be objective and consider all the existing, relevant scientific literature 
and current insights to define nutritional requirements. It is best to set up systematic reviews 
which transparently bring into picture which information is available and being used and which 
decisions are being made to come to specific requirements. Determining requirements is mainly 
an analytical scientific process.  5 
2. Setting the nutrient recommendations: 
 The purpose of micronutrient recommendations is to “represent the intakes of micronutrients 
sufficient to meet the requirements of the majority of (a group of) healthy individuals” and to 
“provide guidelines for the nutrient composition of diets as a basis for good health and quality of 
life” (King and Garza, 2007). Given the cut off point for a biomarker or health endpoint (or in more 10 
general terms: criterion of adequacy which defines optimal health) the requirement translates 
into a distribution of required intakes of a population.  
 The Institute of Medicine (IoM) strongly urges to use all available evidence to arrive at 
recommendations for serving (population) health. Incorporating different endpoints, each with a 
specific relevance to population groups (prevalence of exposure) and different degrees of 15 
seriousness of the endpoint (health values) provide the basis to formulate an optimal diet in 
terms of micronutrients as well as  macronutrients, non-nutrients and food(groups)s.  
 Here, the policy context comes in because of the choice of the cut-off point for health outcomes.  
This cut off point can be seen as the ‘acceptable risk or level’ which policy decides upon. To help 
policy makers in achieving realistic nutrient recommendations, a range of cut-off points for 20 
several levels of the health outcome could be presented together with the intake distributions 
and described as problem characterization. This can help policy makers to balance  different 
health objectives and achievable levels of intake. 
3. Policy options 
 Policy options should be formulated in terms of possible interventions while distinguishing levels 25 
e.g., European, national and regional levels; characteristics of risks groups and consumer 
behaviour of the populations segments addressed.  Policy options concern the advice of scientist 
and/or expert committees to the policy makers about the nutrient policy options available in 
order to achieve the levels of micronutrients recommended for a particular population group 
(Department of Health UK, 2000).  30 
 Policy options which are currently being used include: setting up a task force, food based dietary 
guidelines, general health education, educational programme for specific group(s), fortification 
(voluntary or mandatory), labelling, supplementation (general or for specific groups), inducing 
voluntary action in industry, legislation on micronutrient composition in food products, fiscal 
change, monitoring and evaluation of intake (via food consumption surveys) and/or nutritional 35 
status (King and Garza, 2007).  
 There has been a dynamic shift in the EU food and nutrition policy from the classical single-
nutrient problem areas addressed (e.g. nutrition deficiencies), towards the well-being and health 
of the whole population with an aim of achieving “optimal health” (EU, 2006). As a result, the 
focus of nutrition policy is shifting to incorporate the need to address the interactions and effects 40 
of two or more nutrients, instead of a single micronutrient, in the diet as a whole. For this reason, 
evidence other than scientific (e.g. the knowledge of consumer diet-related behaviour) needs to 
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be considered in making decisions about policy options to recommend which depend among 
others on (cost-) effectiveness and feasibility. 
4. Policy applications 
 Policy applications represent policies and planning, usually done by government, that lead to the 
actual conduct of nutritional interventions or programmes. They usually require consideration of 5 
scientific as well as other matters such as legal and regulatory issues, economic implications, 
ethical and cultural issues, political and social priorities. In order to identify successful 
interventions for particular population groups, it is crucial to specify models linking policy 
applications, underlying models of behaviour change and the external catalysts on which they are 
based. In the context of evidence based policy and accountability, the end result of this process 10 
requires a careful evaluation of processes and effects. 
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3 Discussion 
We have proposed here a General Framework for setting micronutrient recommendations that can 
serve as a basis for the decision-making of scientific advisory bodies, policy makers and stakeholders 
involved in this process of assessing, developing and translating these recommendations into public 
health nutrition policy. The unique aspect of the General Framework as presented here is that it 5 
recognizes the need to bring together the process of knowledge formation (the stages from setting 
requirements to setting recommendations) and the process of knowledge translation (the process 
through which nutrient recommendation ends up in policy). 
Although represented as a linear sequence of stages through which the decision-making evolves, 
importantly, it recognizes the range of internal and external factors impacting upon the process as 10 
well as the reciprocities and feedback loops characterizing this decision-making dynamic. The extent 
to which its apparent linearity maps onto the real world situations and the degree to which the 
fuzziness of the science and the social context reduces the Framework’s applicability needs to be 
validated (as is also discussed in the current issue by Timotijevic et al., 2010). 
Whilst most previous models and frameworks of the decision-making processes of the scientific 15 
advisory bodies for nutrition look at it in isolation from the broader social context, the Eurreca 
framework recognizes a whole spectrum of contingencies. Such recognition is important for a 
number of reasons: the aim of the General Framework (and the decision-making tools that it will 
generate) is to aid those involved in the decision-making with a way of addressing the basic aims and 
opportunities of their decision-making. Also, the policy imperative of transparency is built into the 20 
model. Finally, it calls for the inclusion of  considerations of experts from disciplines other than 
nutrition and health, as well as the stakeholders and consumers who might be affected by the 
outcomes of the process. This approach requires clarity about the procedures for weighing evidence, 
clear communication of the areas of scientific uncertainty, and also openness about how the problem 
is framed for/by the scientific advisory bodies for nutrition. This therefore should make it more 25 
explicit to those involved in the decision-making when, how and which stakeholders to involve in the 
process. Current efforts of the Eurreca network of excellence involve collation of evidence, and 
developing decision-making tools that are form the basis upon the General Framework. This will be 
achieved through systematic reviews (SR) on micronutrient intake and biomarkers of exposure or 
status (briefly “intake-status”, I-S), micronutrient intake and health endpoints (“intake-health”, I-H), 30 
and biomarkers of micronutrient (status) and health outcomes (“status-health”, S-H). Through the 
results from these SRs, meta analyses can be performed that systematically and quantitatively assess 
the dose response relationships relevant to deriving micronutrient recommendations based on 
epidemiological studies (such as intervention, cohort, nested case-control and cross-sectional 
studies) and physiological studies which take into account bioavailability and the factorial methods. 35 
From the systematic and quantitative overview obtained through meta-analyses transparent 
procedures can be developed to model the evidence on “intake-status and health” (I-S-H), factorial 
requirement and bioavailability relevant to setting Average Nutrient Requirements (ANR) and 
Individual Nutrient Level (INLx).  
Aided by our General Framework, reviews of other disciplines such as the sociological examination of 40 
the processes of the decision-making in scientific advisory bodies and the involvement of 
stakeholders and the public can be brought together and will have wide applicability across a range 
of decision domains, from nutrition science to policy. While doing this it will take into account 
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consumer issues that will ultimately influence applicability of recommendations and their 
effectiveness in shifting nutrient intake so that it is in line with the recommendations. 
The utility of the General Framework as a conceptual guide for the development of the decision-
making tools for scientists and policy-makers remains to be tested. Its applicability – with inclusion of 
the scientific status, policy relevance and implications for consumer behaviour – should be examined 5 
against a number of micronutrients. 
The General Framework embodies the first systematic approach to the development and regular 
review of micronutrient requirements in Europe, transparently based on scientific evidence and best 
practices aimed at achieving policy applications. As such, it is an important step towards sound 
nutritional science as a basis for transparent and reliably informing decision making bodies in 10 
European food and nutrition policy .  
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Srpska, Medical faculty Banjaluka, RS/BiH 
Romania Camelia Parvan Institute of Public Health Bucharest 
Russian Federation Victor Tutelyan Institute of Nutrition at Russian Academy 
of Medical Sciences 
Serbia Maria Glibetid; Mirjana 
Gurinovid ; Jasna Tepsid 
IMR ,University of Belgrade, Institute for 
Medical Research, Department for 
Nutrition and Metabolism, Belgrade 
Slovakia Iveta Trusková; Igo Kajaba Slovak Medical University & Research 
base of the Slovak Medical University (RB 
SMU) in Bratislava (I. Kajaba) 
Slovenia Fajdiga Turk Vida Institute of Public Health of the Republic 
of Slovenia 
The Republic of Korea 1) Namsoo Chang; 
2) Dongsoon Shin 
1) Ewha Womans University, 
2) Kyungnam University  
Spain Luis Serra Majem Department of Clinical Sciences. University 
of Las Palmas de Gran Canaria 
Sweden Wulf Becker National Food Administration 
United Kingdom Anja Fragodt School of Human Sciences 
World Health 
Organization 
Trudy Wijnhoven World Health Organization Regional 
Office for Europe 
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Box 1 Heterogeneity and the need for standardization – an example from a cross-European 
study: 
To acknowledge the European diversity and to illustrate the need for standardization we conducted a 
survey in 35 European countries and we collated background documents from 11 European countries, 
the WHO/FAO and EC. EURRECA-partners and country-specific key informants or experts assisted 
throughout the whole process of data collection. 
Concerning the origin of micronutrient recommendations twelve European countries, the WHO/FAO 
and EC went through the process of setting their own recommendations. The remaining countries 
(partly) adopted their micronutrient recommendations from other countries/organizations.  
The final responsibility for setting micronutrient recommendations rests with the government. In 
most countries the recommendations are supported by one or a combination of scientific bodies in 
which at least three of the following fields of expertise were involved: nutrition, (public) health, 
medicine, biochemistry, food technology, epidemiology, food hygiene and toxicology (Timotijevic et 
al., 2010 [this issue]). 
Different sets of terminology are currently used for the total set of nutrient recommendations (DRIs, 
DRVs, RDAs, etc.) by the different European countries. Within these sets, different terms have been 
used to express the levels of requirement and the certainty with which they have been set. However, 
almost all different terminologies could be recognized as equivalents of the concepts behind the 
terminology that was put forward by United Nations University [King & Garza, 2007]. Though the 
terminology differed substantially between countries, it could be subsumed under a few basic 
concepts as summarized in the first two columns of Table 1.1.  
The (number of) age groups defined in the micronutrient recommendation tables differed largely 
between countries, e.g. the cut off point for elderly people ranged between  50 and  76 years. 
Furthermore, the countries defined adequacy most often as ‘the prevention of deficiency diseases’; 
although ten countries referred to the more vague term of optimal health. Endpoints and approaches 
that are used by countries as a basis for recommendations varied essentially between population 
groups. Also the types of evidence that countries used varied; countries used (combinations of) one to 
five different types of evidence, including epidemiological studies (intervention trials and/or 
observational studies) and/or expertise of a national or international expert committee. The 
heterogeneity of the evidence-base is visualised in Figure 1. 
Once (single) micronutrient recommendations are set, it still remains a big step before policy options 
and applications can be materialized. Nevertheless, from our survey it became clear that in most 
European countries policy options have been formulated for several nutrients such as iodine, sodium, 
iron, vitamin D and folate. Moreover, from single nutrient policies to recommendations for the diet as 
a whole is a scientific challenge in itself as such policies also tend to be influenced by socio-cultural 
and economic issues, e.g. the food patterns of subpopulations and the agrifood sector in the 
countries. ‘General health education’ and ‘Food-based dietary guidelines’ (FBDG) were the most 
frequently mentioned policy applications. FBDG were presented in the shape of a pyramid or 
plate/circle in most countries.  
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Box 2 Description of frameworks for setting micronutrient recommendations used by United 
Nations University, Institute of Medicine and Scientific Committee on Food 
The United Nations University has put forward two frameworks in 2007 (King & Garza, 2007) : i) a 
conceptual framework for the various nutrient intake values (NIVs) and ii) a framework for a pathway 
of application of NIVs. The Institute of Medicine has proposed a DRI framework consisting of the 
Study Committee which uses data and research as the main input for evidence from which guidance 
on generic applications of DRIs can be formulated. At the EU level, the 1992 opinion of the Scientific 
Committee on Food (SCF) provided reference intakes for energy and certain nutrients (Commission of 
the European Communities, 1993). 
The UNU-framework (i) for estimating average nutrient requirements (ANRs) is based on the 
distribution(s) of nutrient intakes which is required to achieve a specific outcome in a specified 
healthy population (King & Garza, 2007). Several biological factors, such as physiology, genetic 
variation and long-term health have been taken into account for the development of these NIVs. ii) 
Several uses of NIVs were identified: assessing the adequacy of nutrient intakes; planning diets for 
individuals and populations; and developing food and nutrition policy (e.g. planning of nutritional 
policies, strategies, programs, regulatory frameworks, legislation, marketing and labelling, research, 
product development, food procurement and trade, food aid and therapeutic nutrition). Evidence to 
date indicates that each of these uses of micronutrient recommendations are problematic and require 
further examination: first, the assessment of intake of adequacy of nutrient intakes is difficult, 
because the person’s actual nutrient requirements are usually unknown, and an accurate measure of 
the person’s usual, long-term nutrient intake is almost never available. Nevertheless, it is possible to 
estimate the confidence of adequacy of the usual intake; which considers the number of days on 
which the intake was observed, as well as how far the observed intake is above (or below) the ANR 
and the observed day-to-day variation in intake of that nutrient. It is however not clear how 
micronutrient recommendations translate into policies such as food-based dietary guidelines. Thus, 
the UNU framework fails to provide a comprehensive view of the process of setting micronutrient 
recommendations as it does not address the lack of effective use of micronutrient recommendations. 
For instance, if their use by consumers in planning overall diet is to be enhanced, then it might be 
necessary to involve consumers and stakeholders early in the process of setting micronutrient 
recommendations in order to increase the usability of recommendations.  
The DRI Framework of the Institute of Medicine explicitly recognises the need for transparency of the 
decision-making process and facilitates the need for scientific judgment - in the face of limited data 
(Taylor, 2008). The DRI Framework is recognized as akin to that developed in other fields and referred 
to as risk analysis, and risk is considered here as nutrient intakes that are too low or too high. Risk 
analysis is composed of risk assessment, risk management and risk communication. The interface 
between nutritional risk management and nutritional risk assessment is a theme throughout DRI 
development considerations. The scientific advisory committees who are responsible for setting 
micronutrient recommendations are referred to as risk assessors. The activities surrounding DRI 
development have been differentiated as activities “ inside” the framework and “ outside” the DRI 
framework. Main “inside” activities are based on a common understanding of the conceptual 
underpinnings and available scientific models. It is anticipated that stakeholders have opportunities 
for input (through identifying possible members) in committees, meetings, and reviewing reports 
related to DRIs as long as their input is consistent with the Federal Advisory Committee Act and the 
scientific integrity is ensured. Activities “outside” the DRI framework relate to activities that generate 
basic data that are central to DRI development.  Further, the framework addresses the general use of 
the micronutrient recommendations (assessing and planning diets and basis for food-based-dietary 
guidelines), although its place is traditionally outside the remit of scientific advisory committees - risk 
Box1 and Box 2 for Paper 1: 
EURRECA’s general framework for European micronutrient recommendations aligned 
management and communication. It appears that the IoM sees the process of DRI development 
merely as a scientific process in which users, consumers, and stakeholders play a less significant role. 
Moreover, it is necessary to recognise that, although working with the prerogative of independence, 
scientific advisory committees also have a political role as intermediaries between the scientific and 
policy community. This role should therefore be accounted for and recognised by the committee in 
their conceptualisations of their own workings.  
The Scientific Committee on Food provided reference intakes for energy and certain nutrients 
(Commission of the European Communities, 1993). Currently, this advice is being reviewed and 
updated by the European Food Safety Authority (EFSA) to ensure that the Community action in the 
area of nutrition is underpinned by the latest available knowledge. To ensure a consistent approach 
the Panel has developed a draft on the principles for establishing Dietary Reference Values (DRV), 
including tolerable upper levels of intakes (UL) for vitamins and minerals. The EFSA describes that the 
DRVs can be used for different purposes, such as in diet assessment and diet planning, both at the 
population and individual level, but also as a basis for reference values in food labelling, and in 
establishing Food-Based Dietary Guidelines (FBDG). The European Commission has also asked EFSA to 
help public authorities in Member States in translating nutrient based recommendation into practical 
food-based guidelines. The draft scientific opinion on FBDG focuses on the scientific process 
underlying the development of FBDG in the EU and summarizes steps for their implementation, 
monitoring and evaluation. (EFSA, 2008)  
Providing the latest scientific advice, EFSA will support EU policy makers in their decision making 
process in the field of nutrition. However, despite calls for opening up to consumer and stakeholder 
input, how this should be done is not specified. 
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Figure 1 The evidence-base for micronutrient recommendations is 
heterogeneous by population groups. This figure conceptualizes the ANR 
(Average Nutrient Requirement) as a function of population groups and age (fetus to 
elderly) and illustrates the different research approaches and types of evidence 
underlying this function. Factorial approaches, combined with estimates of 
bioavailability are traditionally used during periods of growth, i.e. the early stages of life, 
pregnancy and lactation; during more stable periods of adult life, randomised controlled 
trials and epidemiological studies provide evidence for optimal nutrition as related to 
specific health conditions and endpoints. To arrive at consistent recommendations, 
these data need to be transparently integrated while accounting for scaling because of 
body size, body composition and physical activity. The required alignment of 
methodologies will go hand in hand with the identification of research needs. 
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Figure 2 General Framework of and for EURRECA. The General Framework exists of four 
principal components or stages which are distinguished from science to policy applications: 
requirements, nutrient recommendations, policy options and policy applications. 
Furthermore, the framework also covers three dimensions of the process of setting 
(micro)nutrient requirements: 1) the logical sequence of scientific thinking from setting 
physiological requirements for nutritional health, 2) in the early stages nutritional and 
epidemiological science and in the later stages evidence from consumer and social 
sciences as well as stakeholder influences is used, and 3) the wider socio-political context: 
a feedback loop between health perception, actual health and food intake which is directly 
affected by the food industry and other stakeholders. 
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Table 1.1. Common terminology proposed by UNU and currently used terminology 
UNU 
Term  
UNU Definition (King & Garza, 2007) Terminology used by European countries/organisations and 
key non-European countries for equivalent concepts 
NIV Nutrient Intake Value encompasses the set of recommendations. - Dietary Reference Intakes (US) 
- Reference values for nutrient intake (DACH
2
) 
- Dietary Reference values (UK, France) 
   ANR The Average Nutrient Requirement is the average or median 
requirement estimated from a statistical distribution of required 
intakes for a specific criterion (such as a biomarker or health indicator) 
and for a particular age- and sex-specific group. 
Estimated Average Requirement 
   INLx The Individual Nutrient Level is the recommended nutrient level for all 
healthy individuals in a specific subpopulation. The X covers the needs 
of a certain % of the population. 
- Recommended nutrient intake (DACH, UK, WHO) 
- Population Reference intake (France, EC) 
- Recommended average (Latvia) 
- Recommended daily allowance (Netherlands, US) 
- Recommended intake (Nordics) 
= all equal to INL97.5 
  Other general terms and definitions  
AI
1
 The Adequate Intake is defined as the observed or experimentally 
derived intake in a defined population group that appears to sustain 
health. It is used when there are insufficient data to establish a 
statistical distribution of individual requirements and, therefore, an 
ANR and INLx. 
- Estimated value for adequate intake (DACH) 
- Adequate Intake (France, Netherlands, EC, US) 
- Safe intake (UK) 
- Acceptable intake (WHO) 
Acceptable 
range 
The Acceptable range is a range of safe intake values and is given 
where insufficient information is available. 
- Acceptable range (EC) 
- Estimated value for adequate intake (DACH) 
- Adequate area of intake (Netherlands) 
- Safe intake (UK) 
1 
From a scientific point of view, this term is not advocated, as it is a default-approach which should be used only if too little information is available for the 
ANR and/or INLx. 
2 
DACH stands for the German-speaking countries: Germany, Austria and Switzerland. 
 
  
 
1 
Developing micronutrient reference values: prioritisation of tool 1 
development by the EURRECA Network of Excellence. 2 
 3 
Janet P Lambert
1
 and Margaret Ashwell
2
 4 
1
Lambert Nutrition Consultancy Ltd., 5 Britwell Road, Watlington, OX49 5JS, 5 
UK, 
2
Ashwell Associates (Europe) Ltd., Ashwell Street, Ashwell, SG7 5PZ, UK 6 
 7 
Running title: EURRECA tools for micronutrient reference values 8 
 9 
Name and address for correspondence 10 
Dr Janet Lambert 11 
Lambert Nutrition Consultancy 12 
5 Britwell Road 13 
Watlington 14 
OX49 5JS 15 
UK 16 
 17 
Tel/Fax: 01491 614081 18 
janet@lambertnutrition.entadsl.com 19 
 20 
Both authors contributed to the design of the questionnaire and analysis of results. 21 
 22 
23 
  
 
2 
Abstract 24 
Objectives: The EURRECA Network of Excellence is developing standardised methods 25 
which will guide the alignment of micronutrient reference values (RVs) across Europe.  A 26 
consultation process to identify and prioritise the best practice, ‘tools’ or guidance for 27 
EURRECA was undertaken. 28 
Subjects/Methods: A questionnaire was sent to 90 individuals with experience of setting or 29 
using RVs. Respondents were asked to rank the usefulness of each type of possible guidance.  30 
Results: Fifty two per cent returned completed questionnaires. For the planning process, most 31 
needed guidance was on the best way to assess the ‘status quo’ of RVs; what to cover, setting 32 
priorities, how to take into consideration the diverse needs of the users; and making the whole 33 
process transparent.  The most needed guidance for the active stage of development was how 34 
to get valid and robust data on intakes and status to use as a base for RVs; how to account for 35 
food related factors; how to incorporate results of systematic reviews; how to identify 36 
unbiased and independent reviews and make decisions if evidence is conflicting; methods to 37 
‘weight’ the evidence and formats or concepts to convert scientific requirements into RVs. 38 
Users of RVs required guidance on communication, codes of practice to raise professional 39 
and public awareness and making them easy to use in the intended way. 40 
Conclusions: The questionnaire responses provided views from a wide range of experts on 41 
the most needed ‘tools’ and standardised methodologies for the  process of reviewing 42 
micronutrient RVs. This will help the EURRECA Network of Excellence prioritise resources.   43 
 44 
Keywords: EURRECA; micronutrients; reference values; tool prioritisation; standardised 45 
methods 46 
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Introduction 47 
 48 
The EURRECA Network of Excellence (www.eurreca.org)  is working towards the alignment 49 
of micronutrient reference values  (RVs) (also known by terms such as dietary reference 50 
values, nutrient intake values, recommended daily allowances etc.) across Europe (Ashwell et 51 
al., 2008). In this context, alignment refers to the alignment of principles used in developing 52 
RVs and not necessarily their values, although alignment of principles should result in greater 53 
harmonisation of values.  54 
 55 
Fundamental to this alignment is the standardisation of methodologies by EURRECA. These 56 
are needed at the start for the process of setting up panels of relevant experts and reviewing 57 
currently published global recommendation/RVs right through to communicating and 58 
facilitating correct usage of new values once published. Between these two extremes, 59 
standardisation of methods to evaluate the available science and reach consensus on 60 
micronutrient requirements for different population groups is essential.  61 
 62 
From this standardisation EURRECA will be able to produce guidance on best practice, or 63 
‘tools’, as aids for use in the derivation of micronutrient RVs  for use by organisations  such 64 
as the European Food Safety Authority (EFSA) and scientific panels within Member States 65 
(MS). Tools will also be produced for users of reference values such as developers of food 66 
based dietary guidelines (FBDG), educationalists, health professionals and the food industry. 67 
 68 
This paper reports the results of a consultation process to help identify and prioritise useful 69 
and practical ‘tools’ to produce within the EURRECA framework. A questionnaire was 70 
designed to ascertain what guidance (and in what format) would have been helpful, had it 71 
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been available, for developing reference values in the past and would, therefore, be helpful for 72 
similar future tasks.  73 
 74 
Methods 75 
 76 
A questionnaire was developed by the authors following initial consultation with a number of 77 
experts who had key roles in setting recommendations in the United States of America (USA) 78 
and Canada, Australasia and the EU and its MS. It was refined after it had been piloted 79 
amongst the members of the EURRECA steering committee. 80 
 81 
The questionnaire (available on the EURRECA website, www.eurrreca.org) had an 82 
introductory section (Part A) on the respondent’s involvement in developing RVs, what they 83 
considered to be the biggest barriers to their development and whether they already had 84 
experience of useful tools. This was followed by four sections with questions relating to the 85 
guidance required at each stage of setting and using micronutrient RVs: 86 
Part B, Planning the process for developing or updating RVs (Table 1) 87 
Part C, The active stage of developing RVs (Table 2). 88 
Part D, Actions after the RVs have been published (Table 3). 89 
Part E, Actions to help others to use RVs (Table 4). 90 
 91 
Respondents were asked to score each type of guidance on a scale of 1 (not at all useful) to 5 92 
(extremely useful) and to add further clarification or make suggestions for the format of any 93 
guidance or tool, and propose any other forms of guidance they thought would be helpful. 94 
 95 
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The questionnaire was sent to individuals who had been, or who are currently, involved in 96 
setting country nutrient RVs, either in the process of setting up, running or chairing expert 97 
panels or by sitting on panels as experts. In addition the questionnaire was also sent to some 98 
individuals whose interest is mainly in the use of RVs once they have been agreed.  99 
 100 
The questionnaire was sent electronically during summer 2008, with a covering explanatory 101 
letter, to 90 people identified from the following groups: 102 
 The EURRECA steering committee and individuals recommended by them 103 
 The EURRECA Scientific and Users Advisory Groups 104 
 Those identified by a previous EURRECA questionnaire (Doets et al., 2008) to 105 
investigate stakeholder involvement  106 
 107 
Questionnaires were sent to individuals from all EU and some candidate countries, Norway, 108 
Switzerland, USA, Canada, Singapore, Australia and New Zealand. After two, three and four 109 
months reminders were sent to those who had not responded. The final date for responses was 110 
set for the end of December 2008. 111 
 112 
Results 113 
 114 
Response rate to survey 115 
 116 
Forty-seven people responded to the questionnaire resulting in a 52% response rate. Some 117 
respondents did not answer all the questions, concentrating on those which were relevant to 118 
their experience. Over half (30) had been, or were currently, involved in setting their own 119 
national nutritional recommendations in a number of ways: as the scientific secretariat, co-120 
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ordinator or member of steering committee, the chair or vice-chair of a panel, a panel 121 
member, an invited expert on micronutrient(s) / member of working a group or an invited 122 
expert on specific population groups. Twelve experts had also been involved in setting 123 
recommendations at European or international level. Other respondents had a variety of 124 
experience which included micronutrient requirement research, implementing RVs in areas 125 
such as nutrition policy and the development of food based dietary guidelines, menus and 126 
recipes, or their use in assessing nutritional adequacy, clinical nutrition, dietetics, food 127 
supplements, fortification and product development. 128 
 129 
Responses to the question: What are the barriers to developing RVs? 130 
 131 
The main barrier mentioned by respondents was limited scientific evidence for determining 132 
average micronutrient requirements of population groups, on which RVs are based due to a 133 
lack of good quality physiological, clinical and epidemiological data. Points specifically 134 
mentioned were: the small size of most depletion-repletion studies; the lack of standardised 135 
methodologies; an absence of robust biomarkers to assess status and few surveys where status 136 
is assessed alongside micronutrient intakes; a lack of precision on factors affecting 137 
bioavailability; limited data on inter-individual variation; and insufficient information about 138 
adaptation and where nutrients have more than one physiological effect. It was thought that 139 
these issues are more problematic for certain micronutrients and vulnerable population groups 140 
such as young children, females of reproductive age and the elderly.  141 
 142 
In addition, some countries have no reliable surveys of food and micronutrient intakes and 143 
many dietary surveys have limitations. Food composition data may be limited or unreliable, 144 
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surveys may not properly account for fortified foods and food supplements and national 145 
surveys may not identify target population groups. 146 
 147 
Other barriers mentioned were lack of resources, difficulties with collecting and assessing all 148 
the available evidence and the lack of knowledgeable experts willing to devote time to a 149 
science based process. There can be disagreement on what to base estimates of requirements 150 
on, key criteria and critical cut-off points for the definition of adequate intakes and definitions 151 
to use when deriving RVs. Knowledge is lacking on statistical interpretation of experimental 152 
data and use of statistical techniques and models for producing RVs. One request was for 153 
guidance on precision of data, with advice needed on when to round up or down. 154 
 155 
Practical and political issues were mentioned such as getting international consensus on the 156 
process of deriving RVs as well as the actual values, conflicting advice by different medical 157 
specialities and political pressure affecting the adoption of values.  158 
 159 
Responses to the question: What tools are already available for development of RVs?  160 
 161 
Publications are already available on underlying principles used by committees such as those 162 
of the Institute of Medicine (IOM) when producing their Dietary Reference Intakes (DRIs) 163 
(Institute of Medicine, 2003; Institute of Medicine, 2006) as well as the reports of more recent 164 
workshops on updating reference values (Sheffer & Taylor, 2007) and the United Nations 165 
University (UNU) Food and Nutrition Bulletin publications (King J C & Garza C, 2007; King 166 
J C et al., 2007). 167 
 168 
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The Australia and New Zealand review (National Health and Medical Research Council, 169 
2006) used a streamlined process build on extensive work done for the US and Canadian 170 
DRIs. This involved use of a pro-forma structured questionnaire for each nutrient in which 171 
expert reviewers listed the source of any new or emerging data relevant to specific topics that 172 
were not available when the IOM DRIs were set.   173 
 174 
Responses relating to the question: What tools are still needed for RVs during the planning 175 
process? 176 
 177 
Most respondents rated the guidance on the best way to assess the ‘status quo’ as extremely or 178 
very useful (Table 1). Comments were that, collecting this type of data can be very time-179 
consuming, it could be useful to analyse why different groups of experts have, in the past, 180 
arrived at different conclusions for apparently similar concepts and with similar data-sets at 181 
their disposal and that web-based, searchable databases of current recommendations, would 182 
be most valuable.  Transparency was said to be important for judging the quality of the data 183 
and making it easier for others to use the information.  184 
 185 
Costs were thought to be important to the funders but difficult to estimate as it depends on the 186 
quality of the work and methodologies used.  It was considered irrelevant to most scientific 187 
experts as they worked on a voluntary basis or as part of their main job. Estimation of 188 
timescales was thought to be more helpful and a cost-benefit analysis could be worthwhile to 189 
the funders.  190 
 191 
Other guidance suggested by questionnaire respondents included: 192 
 agreed definitions and methodology. 193 
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 a repository and links to other relevant projects and reports (such as other EU projects 194 
Food and Agricultural Organisation (FAO, UNU, IOM etc.). 195 
 how to tackle non-scientific issues, e.g. policy issues, stakeholder influence and expert 196 
bias. 197 
 how to make use of the potential commonality between nutrition and toxicology 198 
emerging in the assessment of safe and adequate exposures and setting RVs. 199 
 200 
Responses relating to the question: Tools still needed for RVs during the ‘active stage’ 201 
 202 
The greatest perceived need was for getting valid data on micronutrient intakes and status and 203 
guidance on the assessment of the methods used to measure them (Table 2). Respondents 204 
stressed that without valid data from validated methodology, the soundness of the exercise is 205 
reduced, since methods used to generate data can vary widely and their limitations are not 206 
always apparent to the reviewer. 207 
 208 
For food-related factors, nutrient specific guidance was thought necessary including a list of 209 
host-related factors affecting bioavailability.  210 
 211 
Not all respondents were totally in favour of more guidance on producing systematic reviews 212 
with further data interpretation.  Alternative views were that this was more useful for non-213 
scientists, and not so useful for scientists who should already be trained in this methodology. 214 
Others noted that sources of information vary so much that systematic reviews are really 215 
difficult to accomplish and, when it comes to incorporating the results, original primary 216 
publications are often preferable to the use of secondary data. It was suggested that a critique 217 
of existing methods for systematic reviews would be useful, including a minimum standard as 218 
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well as an outline of the optimal approach, and that ideally a common database should be 219 
created 220 
 221 
Guidance on weighting evidence was generally thought to be useful for determining the 222 
quality of studies and it was suggested that using real and simulated examples based on 223 
micronutrients would be most beneficial. However, there was some sceptism with  a comment 224 
that expert judgement, on a case-by-case basis, considering the totality of the evidence, 225 
remains the best feasible approach.   226 
 227 
As some countries have to set RVs despite knowledge gaps some guidance was felt to be 228 
helpful, including some on the limitations of extrapolation and the need for transparency 229 
when arbitrary decisions are reached. An alternative view was that, since little could be done 230 
about the gaps, providing guidance should not be high priority. 231 
 232 
Some concern was expressed that guidance on host related factors could be so varied that it 233 
would be essential to focus on specific aspects and to be micronutrient specific. Other views 234 
were that a list of host related factors affecting bioavailability should be provided, ethnic 235 
differences should be considered for some nutrients and that genetic profiling could have an 236 
important role in the future. 237 
 238 
The general view was that extrapolation of data is scientifically unsatisfactory but suggestions 239 
to avoid this were made, for example starting work on one age/gender group and to develop 240 
ideas on whether extrapolations should be made on the basis of metabolic activity, surface 241 
area, body mass, energy turnover or protein turnover according the nutrient function. 242 
 243 
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Other useful guidance suggested by respondents included: 244 
 how to deal with strong personal opinions within the working groups. 245 
 a list of all the key steps that are required to derive RVs. 246 
 the pros and cons of ‘intermediate end-points’, related to future disease risk, in order 247 
to relate nutrient intakes (or more complex dietary patterns) to disease outcomes, 248 
especially for chronic disease in old age. 249 
 how to extend the approach used in evidence-based medicine, already being used for 250 
other nutrition issues, for RVs. 251 
 how to decide whether data from European studies only, or studies from all 252 
industrialized countries or indeed whether all global data should be included.  253 
 which papers, journals and review literature are suitable for considering as a basis of 254 
RVs (study design, validity, representativeness etc). 255 
 256 
A general point was made that any guidance is only useful if there is international consensus.  257 
 258 
Responses relating to the question: Tools required after micronutrient reference values 259 
have been published 260 
 261 
Respondents were less certain about the need for triggers and systems to update evidence and 262 
RVs (Table 3). A low rating was given by individuals who thought that continuous updating 263 
of the evidence was not feasible or who considered it did not relate to them as updates would 264 
be done by international organisations specifically charged with this task. Other views were 265 
that too frequent updates might confuse users such as health professionals and that existing 266 
RVs should be re-evaluated after a specified time period, for example every five years. 267 
 268 
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An additional suggestion was for a tool to estimate or evaluate impact of the implementation 269 
of the whole process, for example on the global burden of disease (Global Forum for Health 270 
Research, 2004). 271 
 272 
Responses relating to the question: Tools still needed for communicating the reference 273 
values 274 
 275 
The survey respondents were very keen for EURRECA to produce practical ‘tools’ and 276 
guidance on making RVs and codes of practice easy to use (Table 4). It was suggested that 277 
efforts should be concentrated on raising public awareness about nutrients with suboptimal 278 
intakes which could be country specific. Developing clear principles for using nutrient RVs as 279 
a basis for FBDG and for how consumers should use nutritional information was thought to 280 
very important. For some however, guidance on setting RVs were considered higher priority 281 
than communicating them to users. 282 
 283 
Further suggestions for guidance were: 284 
 Training programmes on RVs and their use 285 
 Transformation of RVs into "newspaper" unbiased language to limit misinterpretations  286 
 A ‘Wikipedia’ or glossary of phrases relating to nutritional assessment 287 
 Special advice for patient groups in whom RVs for the general population may be 288 
contra-indicated, e.g. vitamin K intakes in patients taking vitamin K antagonists 289 
(warfarin etc.) and folate intakes in cancer patients treated with anti-folate drugs. 290 
 Basic tools, which concentrate on adapting the science to the local context. 291 
 292 
Discussion 293 
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 294 
Response rate and scores 295 
 296 
The responses to the questionnaire not only gave a quantitative indication of the likely 297 
importance of each of the possible tools but also, from the extensive comments from some of 298 
the most experienced respondents, a more detailed qualitative insight into the types of tools 299 
required, sources of help for producing the tools and potentially useful additional guidance. 300 
 301 
The response rate to the questionnaire was just over 50%. Most of the tools were rated 302 
between 3 (moderately useful) and 5 (extremely useful) by most of the respondents and the 303 
overall scores were quite close ranging from 3.5 to 4.4, so additional respondents are unlikely 304 
to have had major effects on the overall outcome. Although detailed information was not 305 
available on non-respondents it is known that, like the respondents, they included both those 306 
who had experience in setting recommendation and those who were mainly users. 307 
 308 
The range of scores indicated that all tools covered in the questionnaire were rated useful to 309 
some degree due to the initial consultation which had already identified useful tools.  The 310 
questionnaire results served to confirm that others had similar views to those initially 311 
consulted. Its main role was to prioritise the development of tools to ensure that the best uses 312 
were made of the limited EURRECA resources.  313 
 314 
Main barriers 315 
 316 
Not surprisingly, the lack of good data on which to base estimates of requirements was seen 317 
as the main barrier to the development of RVs. EURRECA is not positioned to conduct the 318 
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original research needed to fill the data gaps but through a systematic review process of 319 
current literature will be able to synthesise current knowledge and highlight areas that are 320 
most lacking and in urgent need of attention. 321 
 322 
Tools to be developed 323 
A number of tools are being developed using the results from EURRECA’s research and 324 
integrating activities. Publications from the USA (Institute of Medicine, 2003; Institute of 325 
Medicine, 2006; Sheffer & Taylor, 2007), the UNU (King J C & Garza C, 2007; King J C et 326 
al., 2007) and Australia (National Health and Medical Research Council, 2006), highlighted 327 
by respondents, as well as more recent ones from the USA and Canada (Taylor, 2008) and 328 
EFSA (European Food Safety Authority, 2008b) will also be used as starting points for 329 
developing guidance for Europe.  Further, the principles of the SIGN (Scottish Intercollegiate 330 
Guidelines Network, 2008) system of grading, used for medical guidelines in clinical practice 331 
could be extended to nutrient reference values.  332 
 333 
Process tools 334 
 335 
One of the first tasks of the EURRECA network was to collect current micronutrient 336 
recommendations from across Europe, and other parts of the world where recommendations 337 
have been developed, to look for similarities and divergences (Doets et al., 2008). These have 338 
now been put into a searchable database, a one stop tool for those wanting to look up current 339 
micronutrient recommendations (Cavelaars, Kadvan et al., 2010). 340 
 341 
Another tool which has been development is a scientific triage process to prioritise nutrients 342 
for systematic reviewing of intake-status-health relationships, as resources can be wasted 343 
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revisiting nutrients on which there is already good international agreement or for which there 344 
is little new data (Cavelaars, Doets et al. 2010). Another early task was to examine consumer 345 
and stakeholder involvement in setting micronutrient recommendations across Europe, an 346 
area where a divergence of views in apparent (Timotijevic et al. 2010). In Australia and New 347 
Zealand, food industry and end-user representatives sat in the steering committee alongside 348 
the scientists to encourage buy-in when the RVs were published.   349 
 350 
Other tools planned as the result of the questionnaires responses are a glossary of terms, a 351 
database of other relevant reports and projects, and models to help identify points in the 352 
process of decision making highlighting those driven by science and those by policy. The 353 
need for the latter has been confirmed by a review of the process undertaken in Australasia 354 
(Thuraisingam et al., 2009).  355 
 356 
Active stage tools 357 
 358 
Valid data is essential to the development of RVs. The first stage of EURRECA included the 359 
collection of valid and robust data on micronutrient intake and status measures (Fairweather-360 
Tait & Harvey, 2008; Ashton et al., 2009; Harvey et al., 2009; Hoey et al., 2009a; Hoey et 361 
al., 2009b; Lowe et al., 2009; Ristic-Medic et al., 2009; Seamans & Cashman, 2009; Serra-362 
Majem et al., 2009).  High scores for the questions relating to these two aspects confirm their 363 
importance and best practice guidelines on the use of intake and status data in setting 364 
recommendations are being developed.  365 
 366 
Systematic reviews have many purposes in nutrition (World Cancer Research Fund & 367 
American Institute for Cancer Research, 2007) and there exist already publications that deal 368 
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with methodology (Moher & Tricco, 2008). EURRECA partners have identified a need for 369 
systematic review methodology to be adapted for use to assess micronutrient adequacy 370 
(Hooper et al., 2009). Following this adaptation, a template for selecting papers using best 371 
intake and biomarker methodology has been produced and, once validated, will be developed 372 
into a decision tree. As highlighted by survey respondents a searchable database of all original 373 
papers satisfying the EURRECA quality/inclusion criteria will be built which will avoid 374 
duplication by others working on RVs in the future. Respondents emphasised the need for 375 
international consensus on any tools on methodology alignment which will help ensure 376 
different expert groups come to similar conclusions using available data.  377 
 378 
RVs currently focus mainly on representative average groups of people, so it will be a 379 
challenge to consider host related factors and build individual variation into them.  380 
EURRECA will begin to look at whether micronutrient recommendations should be given 381 
according to and individual’s nutritional phenotype, by looking at relationships between status 382 
and a wide range of metabolites.  Adaptation to high or low intakes over time is also 383 
potentially important, but although there is need for guidance on how to deal with it there is 384 
uncertainty about how such data could be used.  385 
 386 
EURRECA will produce tools where possible to help support the science base of 387 
micronutrient RVs. However, the best ways of achieving logical conclusions where evidence 388 
is incomplete or conflicting will still need to be found and expert (eminent) judgement may 389 
still be needed.   390 
 391 
Post -publication tools 392 
 393 
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Updating, either between major updates or continuously, is an issue some organisations have 394 
been trying to resolve (National Health and Medical Research Council, 2006; Sheffer & 395 
Taylor, 2007). What would trigger an update, what method should be used and how will it be 396 
funded? Some of the EURRECA tools could be adapted to help with the decision and review 397 
processes for example the scientific triage used to prioritise micronutrients for review 398 
(Cavelaars et al.). If the database of quality papers can be sustained by keeping it updated 399 
with the latest key original publications and reviews that relate to RVs worldwide, it will help 400 
with prioritisation and reduce workload once a review of a micronutrient has been agreed. 401 
 402 
Tools for communicating RVs 403 
 404 
It may seem obvious to communicate RVs to users to ensure they are aware of their existence 405 
and use them corrrectly. However, rarely are sufficient budgets available for this purpose at 406 
the time values are published. IOM published their revised micronutrient values between 407 
1997 and 2004, but Application in Dietary Assessment (Institute of Medicine, 2000) and 408 
Health Canada’s manual for health professionals (Dietitians of Canada, 2001) were published 409 
some time after the first sets. Europe should learn from this and include some kind of 410 
guidance at an earlier stage in the process of RV reviews. With the publication of the EU 411 
Health Claims (European Parliament and Council, 2007) and Addition of Nutrient 412 
Regulations (European Parliament and Council, 2006), a specific tool for small and medium 413 
enterprises (SMEs) specialising in food production on the use of RVs will be very timely. 414 
Tools already under development are a Wikipedia of software available for calculating 415 
nutrient intakes in Europe (www.eurrecawiki.com), food fortification models utilising the 416 
EURRECA database of reference values and guidance on food analytical methods. 417 
 418 
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It will be important to develop clear principles for using micronutrient RVs as a basis for 419 
FBDGs and for how consumers should use nutrtional information. For FBDG any guidance 420 
can be built upon those of FAO and EFSA (World Health Organisation, 1998; European Food 421 
Safety Authority, 2008a). 422 
Conclusions 423 
The responses to the questionnaire have provided the views of a wide range of experts, who 424 
have been involved in setting and using RVs, on the types of practical tools and standardised 425 
methodologies most needed during the process of reviewing micronutrient RVs. This has 426 
been extremely useful for helping the EURRECA Network of Excellence prioritise its 427 
resources.  It is important that the EURRECA concept becomes sustainable so that any tools 428 
developed are kept updated and refined and that additional tools can be developed in the 429 
future.  430 
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Table 1. Numbers of respondents and their scoring, on a scale of 1-5, of types of guidance needed for planning the process for 
developing/ updating micronutrient reference values and weighted average scores 
  Score
1
 Average 
scores Type of guidance 5 4 3 2 1 
Process: where to start, what to cover, setting priorities (which nutrients, which 
population groups) and how to take into consideration the diverse needs of the 
users.  
26 10 5 1 1 4.4 
The best way to assess the ‘status quo’ in terms of nutrient recommendations/ 
reference values (e.g. searchable database of  those currently used in Europe/ 
rest of World, information on how they were derived). 
20 14 6 2 0 4.2 
Making the whole process transparent. 17 14 4 5 1 4.0 
Personnel to involve within the project (e.g. scientific experts, consumers, 
SMEs, industry, health professionals, teachers, policy makers etc) and how. 
11 17 10 4 0 3.8 
Estimating costs and timescales. 8 11 18 4 1 3.5 
1
 5=extremely useful; 4=very useful; 3=moderately useful; 2=slightly useful; 1=not at all useful. 
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Table 2. Numbers of respondents and their scoring, on a scale of 1-5, of types of guidance needed for the active stage of developing 
micronutrient reference values and weighted average scores 
  Score
1
 Average 
scores Type of guidance 5 4 3 2 1 
How to get valid data on micronutrient intakes and assess whether data is 
robust enough to use as a base for recommendations/reference values. 
28 10 5 2 0 4.4 
How to get enough data on micronutrient status (and information on good 
biomarkers) and to assess whether it is robust enough to use as a base for 
recommendations/reference values. 
28 11 5 2 0 4.4 
How to account for food related factors e.g. bioavailability which affect 
requirements and recommendations/reference values. 
21 12 7 2 0 4.2 
How to produce or incorporate results of systematic reviews, how to identify 
unbiased and independent reviews; how to eliminate bias etc. 
19 16 4 3 2 4.1 
Methods to ‘weight’ the evidence.  Guidance on how to make decisions if 
evidence is conflicting. 
18 16 8 1 1 4.1 
Use of formats or concepts to convert scientific requirements into 
recommendations/reference values (e.g. averages, ranges etc.) 
20 14 4 4 1 4.1 
How to avoid unnecessary extrapolation of data, such as for age groups with 
limited evidence (e.g .statistical techniques). 
16 13 13 1 1 4.0 
How to account for host related factors (environmental, genomic), which affect 
inter-individual variation and requirements.  
16 12 13 3 1 3.9 
How to deal with adaptation to low/high nutrient intake over time. 13 14 10 4 0 3.9 
How to deal with knowledge gaps (no data, no experts etc.) 15 15 9 3 1 3.7 
1
 5=extremely useful; 4=very useful; 3=moderately useful; 2=slightly useful; 1=not at all useful. 
  
 
25 
  
Table 3. Numbers of respondents and their scoring, on a scale of 1-5, of types of guidance needed after micronutrient reference values 
have been published and weighted average scores 
  Score
1
 Average 
scores 
Type of guidance 
5 4 3 2 1 
A system which allows you to continuously update the 
recommendations/reference values. 
16 15 7 4 2 3.9 
A system which allows you to continuously update the evidence 16 13 11 3 2 3.8 
A ‘trigger’ system which allows you to revisit special problem areas without 
complete updates. 
12 13 11 5 2 3.7 
1
 5=extremely useful; 4=very useful; 3=moderately useful; 2=slightly useful; 1=not at all useful. 
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Table 4. Numbers of respondents and their scoring, on a scale of 1-5, of types of guidance needed to help others to use micronutrient 
reference values and weighted average scores 
  Score
1 Average 
scores Type of guidance 5 4 3 2 1 
Communicating the recommendations/reference values, and accompanying 
codes of practice in order to raise professional and public awareness. 
20 13 7 4 0 4.1 
Making the recommendations/reference values and Codes of Practice easy to 
use in the intended way. 
24 12 7 1 0 4.3 
Producing more practical tools from micronutrient recommendations/reference 
values (e.g. food-based dietary guidelines) to help end users. 
16 19 5 0 2 4.1 
1
 5=extremely useful; 4=very useful; 3=moderately useful; 2=slightly useful; 1=not at all useful. 
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Summary 1 
Background:  2 
The EURRECA (EURopean micronutrient RECommendations Aligned) Network of 3 
Excellence (www.eurreca.org) is working towards the development of aligned 4 
recommendations. A protocol was required to assign resources to the micronutrients whose 5 
recommendations are most in need of alignment. 6 
Methods:  7 
Three important „a priori‟ criteria were the basis for ranking micronutrients: 8 
A) The amount of new scientific evidence, particularly that from randomised controlled trials,  9 
B) The public health relevance of the micronutrients.  10 
C) Variations in current micronutrient recommendations. 11 
Twenty eight micronutrients were included in the protocol which was initially undertaken 12 
centrally by one person for each of the different population groups defined in EURRECA: 13 
infants, children & adolescents, adults, elderly, pregnant & lactating women, low income and 14 
immigrant populations. The results were then reviewed and refined by EURRECA‘s 15 
population group experts. The rankings of the different population groups were combined to 16 
give an overall average ranking of micronutrients. 17 
Results:  18 
The ten highest ranked micronutrients were: vitamin D, iron, folate, vitamin B12, zinc, 19 
calcium, vitamin C, selenium, iodine and copper.  20 
Conclusions:  21 
Micronutrient recommendations should be regularly updated to reflect new scientific nutrition 22 
and public health evidence. The strategy of priority setting described in this paper will be a 23 
helpful procedure for policy makers and scientific advisory bodies.. 24 
 25 
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Background 1 
Need for evidence based policy development 2 
National and international scientific nutrition advisory bodies act as an interface between 3 
policy makers and the scientific community as they are charged with providing, interpreting 4 
and advising governments on the evidence base for policy decisions. However, there is often 5 
limited clarity about how nutritional related requests are framed and selected by policy 6 
decision makers to submit to these advisory bodies. Moreover, the development of modern 7 
health policies relies on evidence based recommendations in order to (i) make policies more 8 
efficient and reasonable and (ii) ensure greater accountability for decisions. As advisory 9 
bodies are bound by practical constraints such as limited resources, predefined prioritisation 10 
tools would be helpful to guide policy makers in making evidence-based, transparent 11 
requests to advisory bodies.  12 
 13 
Revision of nutrient recommendations 14 
One of the requests made by governments to policy advisory bodies such as the European 15 
Food Safety Authority (EFSA) or other (inter-)national nutrient recommendation setting 16 
bodies is the updating of micronutrient intake reference values, including the Average 17 
Nutrient Requirement (ANR) and the Individual Nutrient Level (INL97,5), otherwise known as 18 
‗recommendations‘, or population reference intakes (PRIs) or dietary reference intakes (DRIs) 19 
[Dhonukshe-Rutten et al., 2009]. The revision of reference intake values on the basis of the 20 
best and most recent available evidence is a costly process for advisory bodies in terms of 21 
expert time and money. Therefore, a systematic prioritisation process may need to be 22 
applied in order to decide upon which micronutrients to focus.  23 
Many advisory bodies responsible for setting recommendations acknowledge that (changes 24 
in) public health consequences as well as new scientific evidence are important indicators to 25 
prioritise micronutrients for revision, but they do not use transparent ‗a priori‘ criteria. The 26 
need to incorporate transparent ‗a priori‘ criteria into strategies for future reviews of 27 
 6 
micronutrient recommendations has recently been highlighted by several international groups 1 
of researchers [Yetley et al., 2009, Lambert and Ashwell, 2009]. 2 
 3 
This paper addresses the development and use of a protocol for identifying priority 4 
micronutrients for the purpose of reviewing dietary recommendations. 5 
This work was undertaken within the context of the EURRECA Network of Excellence 6 
(www.eurreca.org). EURRECA is funded by the EU 6th Framework Programme, to address 7 
the disparity in micronutrient recommendations between countries.  8 
 9 
Methods 10 
Derivation of „a priori ‟criteria used for priority setting 11 
The most important trigger for reviewing and revising micronutrient recommendations for any 12 
organisation involved in, or responsible for setting recommendations is the availability of new 13 
scientific evidence on intake-status-health indicator/outcome associations published since 14 
the previous sets of values were established [Yetley et al., 2009, Taylor, 2008]. A second 15 
trigger relevant for policy makers is (a change in) the public health burden of a particular 16 
micronutrient. An additional trigger for EURRECA, in the European context, was the need to 17 
align the scientific basis for micronutrient recommendations across different countries. 18 
These triggers were translated into the following criteria:  19 
A) Amount of relevant, new scientific evidence available for a particular micronutrient 20 
for different life stage population groups;  21 
B) Public health relevance of the micronutrient for the different population groups, 22 
including vulnerable groups such as low income and immigrant population:  23 
C) Heterogeneity defined as variations in current micronutrient recommendations in 24 
different European countries. 25 
These three theoretical criteria were translated into quantifiable indicators (see Figure 1 for 26 
schematic presentation). Once translated, the indicators were combined into an assessment 27 
 7 
matrix as shown in Figure 2. The multidimensional matrix was transformed into a priority 1 
pyramid which includes the four cells of the matrix with the highest attributed priority. Highest 2 
priority was given to micronutrients for which the amount of new evidence was substantial (A), 3 
were most relevant for public health (B) and for which variations in current recommendations 4 
were relatively large (C). 5 
 6 
Translation of three theoretical criteria into quantifiable indicators  7 
The quantification of these three criteria was applied to 28 micronutrients reviewed 8 
previously by the US Institute of Medicine (IOM) [Taylor, 2008], namely vitamins A, D, E, K, 9 
C, thiamin (B1), riboflavin (B2), niacin (B3), pyridoxine (B6), cobalamin (B12), folic acid (B11), 10 
biotin, choline, calcium, chromium, copper, fluoride iron, iodine, magnesium, manganese, 11 
molybdenum, pantothenic acid, phosphorus potassium, selenium, sodium and zinc.  12 
 13 
Amount of new evidence 14 
New evidence was quantified as the number of publications in PubMed from 2003 onwards 15 
using two standardised search strategies. In order to focus on recent evidence, searches 16 
were limited to the period: 1st January 2003 – 15th July 2008. This point in time was chosen 17 
because the most recently worldwide published micronutrient reference values, including all 18 
micronutrients, namely those from the Australia/New Zealand [Ministry of Health, 2005] 19 
included scientific evidence up to the end of 20021.  20 
                                               
1 Please note that this applied at the beginning of 2008 when we started this study. Some countries, amongst 
others The Netherlands (http://www.gezondheidsraad.nl/en/publications/healthy-nutrition)  and Belgium 
(https://portal.health.fgov.be/pls/portal/docs/PAGE/INTERNET_PG/HOMEPAGE_MENU/ABOUTUS1_MENU/INS
TITUTIONSAPPARENTEES1_MENU/HOGEGEZONDHEIDSRAAD1_MENU/ADVIEZENENAANBEVELINGEN1_
MENU/ADVIEZENENAANBEVELINGEN1_DOCS/HGR_8309_NL.PDF) published new recommendations for all, 
or a specific micronutrient after 2005.  
 
 8 
The first standard search strategy performed on text words in title[ti] and abstract[ab] was as 1 
follows: (Micronutrient intake [ti,ab] OR Best Status marker [ti, ab]) AND Health indicator 2 
[ti,ab] (e.g. balance, health, growth, factorial) AND NOT (patient [ti] OR patients [ti]) AND for 3 
pregnancy and lactation only additional terms e.g. pregnan* [ti,ab] or lactat* [ti,ab] OR 4 
limitation to age group of concern. The second search strategy was identical to the first one, 5 
with the exception that this search was limited to randomised controlled trials. This approach 6 
was chosen to give more weight to the more robust scientific evidence provided by such 7 
trials.  8 
In the context of EURRECA, various micronutrient status markers used to assess 9 
intake/exposure to and/or body levels of each micronutrient were evaluated [Fairweather-Tait, 10 
2008]. A list of potential markers were collated in a table and assigned a star rating by 11 
seeking the consensus of a group of international micronutrient experts. Biomarkers were 12 
rated as excellent (***), good (**), limited use (*) or unacceptable (no star) and were also 13 
categorised according to their usefulness either ‗in the field‘ or in a research setting.  14 
Biomarkers used or considered by the Institute of Medicine (IOM) [Food and Nutrition Board, 15 
1997, 1998, 2001, 2001, 2003; Institute of Medicine 2007;Taylor, 2008] for setting 16 
recommendations for USA/Canada were included in the table together with others identified 17 
by Gibson [Gibson, 2006] and by the international experts. 18 
 19 
The amount of new scientific evidence for all 28 micronutrients was assessed separately for 20 
the five population groups defined within the network namely: i) infants, 0 to1 year ii) children 21 
and adolescents, 1 to 18 years, iii) pregnant and lactating women, iv) adults, 18 to 64 years, 22 
and v) the elderly, 65 years and older. For each population group, the fourteen micronutrients 23 
(50%) with the highest ranking based on the number of hits of the two searches were 24 
micronutrients for which the amount of new evidence was considered ‗large‘ as defined by 25 
the protocol criteria. 26 
For low income and immigrant populations, no specific searches were carried out as 27 
physiological requirements are not expected to differ from the general population, and 28 
 9 
studies on intake-status-health relationships are commonly not focussed specifically on these  1 
groups. Therefore, for this population group the ranking of micronutrients was based on the 2 
total number of hits of all other (life stage) populations. As a quality check, the titles of the 3 
publications identified using the first search strategy for each micronutrient were screened for 4 
contributions of irrelevant publications, for example relating to treatment of chronically ill 5 
populations. 6 
 7 
Public health relevance  8 
Public health relevance for a particular micronutrient was assessed using measures of 9 
dietary inadequacy and disease burden,   10 
1) evidence from national representative or large population samples for inadequacy of 11 
intake or poor status of a micronutrient in five or more European countries, 12 
2) evidence (from meta-analyses or reviews) for an association between the 13 
micronutrient and a severe health problem, or an association between the 14 
micronutrient and a mild health problem with high incidence in the population. This 15 
was defined as nutritional related health outcomes causing the largest burden of 16 
diseases in Europe as expressed in Disability Adjusted Life Years (DALY‘s).  17 
Public health concerns were considered the most relevant if both criteria were applicable. 18 
However, micronutrients for which limited data were available to assess inadequacy of intake 19 
and status, but fulfilled only the second criterion were also accepted.  20 
 21 
Public health relevance was not assessed for those micronutrients for which only limited new 22 
evidence were available for all population groups as described in the previous section (i.e. 23 
micronutrients with low priority, allocated to the ‗a‘ column of the matrix shown in Figure 2).  24 
 25 
Assessment of inadequacy of intake and poor status 26 
Two databases were created and used to assess inadequacy of dietary intake: 27 
 10 
Database 1: Contained crude dietary intake data from national surveys. Data were available 1 
for 13 micronutrients (calcium, copper, folate, iodine, selenium, zinc, vitamin A, vitamin D, 2 
vitamin E, magnesium, niacin (B3), phosphorus, pyridoxine (B6)) and 9 countries for 3 
population groups aged: 4-10, 11-17 and 18+ years [ILSI Europe, 2008; Lyhne et al., 2005; 4 
Mensink et al., 2002; Irish Universities Nutrition Alliance, 2001; Irish Universities Nutrition 5 
Alliance 2006; Turrini et al., 2001; Hulshof et al., 2004; Anonymous, 1998; Ocké et al., 2008; 6 
Szponar et al., 2003; Serra-Majem, 2001-2006; Gregory et al.,2000; Henderson et al.,2002; 7 
Männistö et al., 2003] 8 
Database 2: Held data from a EURRECA literature review previously undertaken by 9 
Tabacchi and colleagues [Tabacchi et al., 2009]. This review included observational studies 10 
and methodological papers on dietary intake and adequacy measurements for 20 11 
micronutrients, published between 1990 and 2008.  12 
 13 
These two databases were used to evaluate the existence of inadequacy for all available 14 
population groups. The Nordic Nutrient Intake Values were used as reference values to 15 
evaluate adequacy of intake as they are the most recently published European 16 
recommendations [Nordic Council of Ministers 2004]. 17 
The available intake data from the two databases (1: intake of the 5th and 50th percentile; 2: 18 
mean/median intakes) and the published reference values (INL97,5 which is the ANR plus 2 19 
times the standard deviation, or Adequate Intake) precluded the use of best practice 20 
methods to assess inadequate intake as described by Roman-Viñas for all population groups 21 
[Roman-Viňas et al., 2009]. Therefore, a simplified method was used; ‘some evidence‘ for 22 
inadequacy was accepted:  23 
- if the mean or median intake was less than 75% of the INL97,5  otherwise known as 24 
(Recommended Dietary Allowance (RDA2) or  25 
                                               
2 75% was chosen as on average the ANR (published together with the INL97,5  for adults and for a selection of 
micronutrients only) was 75% of the INL97,5. 
 11 
- if the intake of the 5th percentile was less than 50% of the INL97,5 for five or more 1 
European countries. 2 
Using these databases, adequacy and intake data for some population groups and 3 
micronutrients were limited, therefore additional scientific input was required.  This involved 4 
an eminence-based judgement on inadequacy of intake by a panel of EURRECA experts, all 5 
co-authors of this paper, on nutritional requirements in each population group. Moreover, the 6 
experts were asked to assess inadequacy of micronutrient status for their population group 7 
and to (re)classify micronutrient inadequacies based on additional evidence from the 8 
literature. No specific guidelines were provided to the expert panel.  9 
 10 
Evidence for association with health outcomes causing the largest burden of disease 11 
Nutrient-related health outcomes causing the greatest burden of disease in Europe, as 12 
expressed in Disability Adjusted Life Years (DALY‘s) are cardiovascular, respiratory and 13 
neuro-psychological diseases, cancer,  osteoporosis, diabetes, and indirectly suboptimal 14 
growth and development during the entire lifespan [World Health Organisation, 2001, World 15 
Health Organisation, 2003, World Health Organisation, 2004b]. Three different sources were 16 
consulted for evidence of associations between each micronutrient and one or more health 17 
outcomes: 18 
1) Micronutrient reports from USA/Canada and Australia/New Zealand: these reports 19 
provided an overview of chronic diseases which may be associated with 20 
micronutrients [Food and Nutrition Board, 1997-2003; Ministry of Health, 2005].  21 
2) Recent reports of international organisations; such as the World Health Organisation 22 
and the World Cancer Research Foundation were screened for their conclusions on 23 
the evidence base for these associations [World Health Organisation, 2003; World 24 
Cancer Research Fund & American Institute for Cancer Research; 2007].  25 
3) Reviews and meta-analysis identified from the PubMed database since 1st January 26 
2003 for the different micronutrients.  27 
                                                                                                                                                   
 
 12 
We judged that there was ‗evidence‘ for an association if the authors of the reports (source 1 1 
and 2) concluded that there was convincing or probable evidence for an association, or if the 2 
authors reported the possibility of an association which was supported by one or more recent 3 
reviews and/or meta-analysis (not necessarily consistent over all available publications) from 4 
the PubMed database. 5 
 6 
Heterogeneity  7 
Information on variations in current recommendations was available from a previous 8 
EURRECA research activity and published by Doets and colleagues [Doets et al., 2008]. 9 
Variations were quantified by ‗spread ratio per micronutrient‘, i.e. the highest recommended 10 
value divided by the lowest recommended value. Ratios were calculated for specifically  11 
defined ages (3 and 9 months, 5, 10, 15, 25, 50 and 70 years),  males and females as well 12 
as for pregnancy and lactation. Comparison of the recommendations was restricted to 13 
European countries, and organisations who defined recommendations themselves or in 14 
collaboration with other countries ‘de novo‘, i.e. using teams of experts who weighed the 15 
scientific evidence [Doets et al., 2008; German Nutrition Society et al., 2000; Nordic Council 16 
of Ministers, 2004; Martin, 2001; Latvian Food Center, 2001; Food and Nutrition Council, 17 
1992; Health Council of the Netherlands, 2000, 2003; Panel on DRVs of the Committee on 18 
Medical Aspects of Food Policy, 1991; World Health Organisation & Food and Agriculture 19 
Organisation, 2004a; Commission of the European Communities, 1993]. As 20 
recommendations usually consist of values, ranges and multiple values applying to one 21 
population group (e.g. values for different activity levels), standardization procedures were 22 
defined to enable comparison of the recommendations as described elsewhere [Doets et al., 23 
2008]. 24 
Heterogeneity was defined for the total population, and not per population group, since it 25 
should indicate general misalignment. Heterogeneity was considered large when: 1) the 26 
spread ratio was ≥2 for all populations groups, or 2) the spread ratio value was ≥2.5 for at 27 
 13 
least one population group and ≥2 for 2/3 of all populations groups. These cut-off points were 1 
defined after reviewing the range of spread ratios. 2 
 3 
Priority matrix  4 
The scientific triage methodology developed was undertaken centrally by the first author to 5 
produce matrices (see Figure 2), which were completed for each EURRECA population 6 
group (infants, children and adolescents, adults, elderly, pregnancy & lactation, low income 7 
and immigrant populations). Subsequently, each matrix was reviewed, and refined by 8 
EURRECA‘s population group experts, based on their extensive knowledge of the specific 9 
published literature for that group. Finally, these matrices were combined to produce an 10 
overall ranking of micronutrients. Micronutrients were given a score of 1 if they were 11 
allocated to cell ABC of the matrix, 2 for cell ABc, 3 for cell AbC, 4 for cell Abc and 5 if they 12 
were assigned to the other cells (Figure 2). The final ranking order was based on the total 13 
score of the micronutrient, allocating an equal rank to micronutrients with an equal score. 14 
 15 
Results 16 
Amount of new evidence 17 
Micronutrients for which the amount of new evidence was large for all the five population 18 
groups were calcium, folate, iodine, iron, selenium, zinc, vitamin D and choline (ranked in the 19 
top 14). Evidence for sodium, vitamin A, vitamin B12, vitamin E, vitamin C and copper was 20 
large for 4 out of 5 population groups and evidence for magnesium, vitamin K, thiamine and 21 
fluoride was large in 1 out of 5 population groups. For all other micronutrients, the evidence 22 
was small in all population groups.  23 
Screening of the titles of papers showed that sodium publications were mainly related to risks 24 
of high intake rather than evidence to estimate minimal physiological needs for optimal health. 25 
As upper limits are not within the scope of EURRECA, sodium was excluded from the list of 26 
micronutrients for which the amount of evidence was considered as ‗large‘.  27 
 14 
 1 
Public health relevance 2 
Evidence for inadequate micronutrient intake or status  3 
Based on databases 1 and 2, we found some evidence for inadequacy for one or more life 4 
stage population groups for calcium (children and adolescents, elderly), folate (children and 5 
adolescents, adults, elderly, pregnancy and  lactation), iron (children and adolescents, adults, 6 
elderly, pregnancy and  lactation), zinc (infants, children and adolescents, adults), vitamin D 7 
(children and adolescents, adults), vitamin E (adults) and copper (adults). From the expert 8 
consultation we concluded that there was additional evidence on inadequacy in the Elderly 9 
population group for vitamin D and vitamin B12 (inadequate status) [McLean, 2008; Holick, 10 
2007], and for Infants for vitamin D and iron (inadequate status) [Pal & Shaw, 2001; 11 
Brunvand & Brunvatne, 2001; Scientific Committee on Food, 2003; WHO global database on 12 
anaemia, 2008a]. Moreover, for Low income and immigrant populations additional evidence 13 
for inadequate intake was available for iodine, vitamin C, vitamin A, vitamin E and 14 
magnesium [World Health Organisation & UNICEF 2007; James et al, 1997; Andrieu et 15 
al.,2006; Rasmussen et al., 2008; DeLange et al., 2000; McNeill et al., 2002; Burssaard et al., 16 
2001; Nelson et al., 2007; Pavlović et al., 2005; Zimmermann, 2009]. 17 
 18 
Evidence for association with health outcomes causing the largest burden of disease 19 
Table 1 provides an overview of available information on the association between each 20 
micronutrient and nutritionally related health problems most relevant in Europe from the three 21 
different sources of information/references. For most micronutrients, we concluded that there 22 
was evidence available for an association with one or more relevant micronutrient-related 23 
diseases in Europe. No evidence was found for choline, copper, phosphorus and thiamine. 24 
 25 
 15 
Public health relevance, which was considered important if both criteria described above 1 
applied, was overall highly relevant for vitamin D and iron (all population groups), followed by 2 
zinc and folate (5 out of 6 population groups), and calcium (4 out of 6 population groups). 3 
 4 
Heterogeneity 5 
‗Spread ratios‘ to quantify heterogeneity were calculated for 27 out of 28 micronutrients. 6 
Ratios for choline could not be defined as none of the reports included recommendations for 7 
this micronutrient. Heterogeneity was large for vitamin D, vitamin C, sodium, folate, selenium, 8 
copper, iron, zinc, phosphorus, vitamin B12, fluoride, biotin, chromium, molybdenum. Figures 9 
3a and b show the ‗spread ratios‘ for females and males respectively, for the micronutrients 10 
for which heterogeneity (C) as well as the amount of new evidence was considered to be 11 
large (A). Due to the ‗zero‘ recommendation for various age and population groups in the UK 12 
for dietary vitamin D intake, the ratios for vitamin D were often infinity and thus could not be 13 
included in the graph. 14 
 15 
Overall ranking of micronutrients 16 
Table 2 shows the completed priority matrix for the different population groups. Collating and 17 
summarising the information for all population groups resulted in an overall ranking of 18 
micronutrients. The top 10 micronutrients were: vitamin D, iron, folate, vitamin B12, zinc, 19 
calcium, vitamin C, selenium, iodine and copper.  20 
 21 
Discussion 22 
Scientific triage tool for prioritising micronutrients 23 
We have described the development and use of a transparent scientific triage protocol for 24 
establishing priority micronutrients for reviewing dietary requirements. Three key criteria were 25 
derived ‗a priori‘ from triggers relevant for bodies responsible for setting nutrient 26 
 16 
recommendations as well as from EURRECA‘s guiding principles. The key criterion ‗new 1 
evidence‘ is also recognized by other experts involved in priority setting for reviewing nutrient 2 
intake values [Yetley et al., 2009] whereas the concept of ‗burden of the disease‘ is a 3 
criterion often included in tools for priority setting for health care research and policy [Global 4 
Forum for Health research, 2000; World Health Organisation, 2008b]. We defined the three 5 
criteria such that they were easily measurable and reproducible in a short time frame. 6 
However, despite striving to develop an objective method, the involvement of eminence-7 
based expert opinion  was still required to compensate for the  lack of a comprehensive 8 
overview of micronutrient inadequacy in different population groups in Europe. This means 9 
that our current method is based on both evidence and eminence.  10 
It could be suggested that the qualitative to quantitative translation of the criteria in the 11 
current protocol is not sufficiently well-founded. Alternatively, a more thorough process could 12 
be set up to evaluate the amount of new evidence, similar to the one described by Yetley and 13 
colleagues [Yetley et al., 2009] who used ‗new evidence‘ as a criterion to justify the review of 14 
vitamin D requirements. Further, the method of accepting evidence could be improved using 15 
for example guidelines published by the Scottish Intercollegiate Guidelines Network 16 
(http://www.sign.ac.uk/methodology/index.html). However, the criteria used, and the extent to 17 
which sophisticated measures are needed to measure them, will largely depend on the 18 
context of priority setting and will vary depending on the key question to be addressed. For 19 
EURRECA, the central question was which micronutrients were most important to critically 20 
review at this point in time, rather than to justify whether a review was needed. Given this 21 
central question, the use of more sophisticated measures would not have resulted in a 22 
different ranking order of micronutrients. This is supported by the fact that the high priority 23 
given by IOM to vitamin D [Chung, 2009] is in line with the high ranking we also obtained for 24 
this micronutrient.. 25 
Having completed the process, we do acknowledge that the quality of our ‗simple‘ measures 26 
could be improved, for example, by extending the key terms in the search when identifying 27 
 17 
the amount of new evidence (such as bioavailability). Moreover, consideration might be given 1 
to consulting more experts to identify relevant additional data sources/evidence.  2 
 3 
Use of overall ranking of micronutrients  4 
We used the resulting overall ranking of micronutrients to assign resources to the 5 
micronutrients whose recommendations are most in need of alignment. Currently, EURRECA 6 
systematic reviews relevant for estimating requirements on intake-status-health indicator 7 
associations are being undertaken for a subset of micronutrients (iron, zinc, folate, vitamin 8 
b12, selenium, iodine). This subset of micronutrients was driven by the priority ranking of 9 
micronutrients, as well as by other factors such as (i) avoidance of duplication of work 10 
already started by other organisations (for example vitamin D and calcium reviews have 11 
been initiated by IOM [Chung, 2009]), and (ii) micronutrient expertise and (iii) available 12 
resources within the EURRECA network (for these reasons iodine and selenium were 13 
chosen in preference to vitamin C).. 14 
Health indicators relevant to the selected micronutrients have been identified and prioritised 15 
using public health reports [IOM, 2008; Ministry of Health, 2005] and the scientific literature 16 
(current evidence of a relationship, including the number of hits).  17 
 18 
Translation to other projects 19 
Priority setting is a frequently needed procedure for allocating resources for health-related 20 
research and health care and yet several theoretical priority setting models in this area have 21 
been developed, published, used, evaluated and compared [Global Health Forum, 2000; 22 
World Health Organisation, 2008b].  23 
To our knowledge, this is the first tool developed to explicitly address priority setting related 24 
to reviewing micronutrient requirements, using clearly defined criteria and translating 25 
qualitative into quantitative measures. It may therefore be a useful example for scientific 26 
advisory bodies responsible for reviewing micronutrient requirements and subsequently 27 
setting recommendations. Moreover, the newly developed protocol could be used as a model 28 
 18 
when developing a strategy to prioritise other policy-related questions for national and 1 
international scientific bodies addressing nutrition and its relation to health. Although, the 2 
exact protocol will need modification, the main principle concerning the derivation of 3 
transparent measurable criteria should remain.  4 
 5 
Conclusion  6 
Micronutrient recommendations must be regularly updated to reflect new scientific evidence. 7 
However, resources are often limited and an evidence-based transparent system is needed 8 
for prioritisation. The strategy of priority setting described in this paper will provide a useful 9 
model for policy makers and scientific advisory bodies. 10 
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Figure 1 Schematic presentation of EURRECA’s protocol to prioritise the selection of micronutrients 
 
 
 
 
1     Not measured for micronutrients for which the amount of new evidence (first criteria) was considered small for all 
population groups. 
 
*      Database 1: Contained crude dietary intake data from national surveys made available by ILSI Europe: Lyhne et al., 
2005; Mensink et al., 2002; Irish Universities Nutrition Alliance, 2001; Irish Universities Nutrition Alliance, 2006; Turrini 
et al., 2001; Hulshof et al., 2004; Anonymous, 1998; Ocké et al., 2008; Szponar et al., 2003; Serra-Majem, 2001-2006; 
Gregory et al.,2000; Henderson et al.,2002; Männistö et al., 2003. 
Database 2: Held data from a EURRECA literature review previously undertaken by Tabacchi and colleagues 
[Tabacchi et al, 2009]. 
 
** Food and Nutrition Board 1997-2003; Ministry of Health 2005; World Health Organisation, 2003; World Cancer 
Research Fund and American Institute for Cancer Research; 2007.  
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Figure 2  Schematic presentation of the matrix and priority pyramid used for scientific triage  
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Figure 3a  ‘Spread ratios’, highest recommended value divided by the lowest recommended value for 
females for micronutrients for which the amount of evidence and heterogeneity was considered 
large
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1 Due to the ‘zero’ recommendation for various age and population groups in the UK for dietary vitamin D intake, the ratios 
for vitamin D were often infinity and thus could not be included in the graph 
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Figure 3b  ‘Spread ratios’, highest recommended value divided by the lowest recommended value for males for 
micronutrients for which the amount of evidence and heterogeneity was considered large
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1 Due to the ‘zero’ recommendation for various age and population groups in the UK for dietary vitamin D intake, the ratios 
for vitamin D were often infinity and thus could not be included in the graph 
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Table 1 Overview of evidence which supports an association between micronutrients and diseases causing the largest burden in health in Europe. 
Micronutrient
1
 
DRI reports of USA, 
Canada / Australia, New 
Zealand 
WHO, 2003 WCRF/AICR, 2007  
Reviews and meta-
analysis published since 
January 2003
2
 
Evidence
3
 of association 
Calcium Osteoporosis, bone 
health, colon cancer, 
hypertension, 
inflammatory and 
autoimmune disease, 
e.g. diabetes mellitus 
Convincing: 
osteoporosis, 
osteoporotic fractures in 
elderly 
 
Possible: cancer  
Convincing: colorectal 
cancer 
Osteoporosis, 
hypertension, diabetes 
mellitus/optimal glucose 
metabolism, colorectal 
cancer 
Osteoporosis, cancer, 
diabetes 
Folate Neural tube defects, 
leukaemia children, 
cardiovascular disease, 
dementia, mental 
function 
Probable: 
cardiovascular disease 
 
Possible: cancer 
Probable: pancreas 
cancer 
 
Neural tube defects, 
stroke, depression 
Cancer, cardiovascular 
disease, neurological disease 
Iodine Impaired mental and 
physical development 
Convincing: Impaired 
mental and physical 
development 
 Intelligence deficit Growth, neurological 
diseases 
Choline Cancer, cardiovascular 
disease, cognitive 
function and memory at 
all ages, dementia, fatty 
liver syndrome 
  Memory   
Iron Anaemia, decreased 
physical work capacity, 
delayed psychomotor 
development in infants, 
impaired cognitive 
function, impaired 
immunity and adverse 
pregnancy outcomes. 
  Mental development Growth, neurological 
diseases,  
Selenium Keshan disease, cancer Possible: cancer Convincing: prostate 
cancer,  
Probable: lung cancer, 
colorectal cancer (food) 
Cardiovascular disease, 
prostate cancer, 
gastrointestinal cancer, 
colorectal cancer  
Cancer 
Zinc Growth, depression, 
suboptimal pregnancy 
outcomes and impaired 
Possible: cancer  Preterm birth, 
respiratory diseases (?) 
Growth, respiratory diseases  
 2 
immune response 
Vitamin D Osteoporosis, bone 
health, cancer, 
hypertension, 
inflammatory and 
autoimmune disease, 
e.g. diabetes mellitus 
Convincing evidence: 
Osteoporosis, 
osteoporotic fractures in 
elderly  
 
Possible: cancer 
 Diabetes mellitus, 
optimal glucose 
metabolism, active 
tuberculosis, total 
mortality, colorectal 
cancer, osteoporosis in 
elderly,  
Osteoporosis, diabetes 
mellitus 
Vitamin A 
(retinol), incl 
carotenoids, beta-
carotene 
Immune function, 
mortality, cancer, 
cardiovascular disease, 
macular degeneration, 
cataracts 
 Probable: skin cancer, 
oesophagus cancer, 
lung cancer 
Skin cancer Cancer 
Vitamin B12   Possible: cancer  Cognitive function Neurological disease 
Vitamin E Cardiovascular disease, 
diabetes mellitus, 
cancer, impaired, 
immune function, 
cataracts, central 
nervous system 
disorders 
Possible: cancer Probable: prostate 
cancer 
Parkinson disease Cancer, neurological 
diseases 
Vitamin C Cardiovascular disease, 
cancer, cataracts, 
asthma, common cold, 
cognitive function and 
memory 
Possible: cancer Probable: oesophagus 
cancer (foods) 
Cardiovascular disease  Cardiovascular disease, 
cancer 
Copper -   na   
Magnesium Cardiovascular disease, 
osteoporosis, optimal 
glucose metabolism, 
hypertension 
  Diabetes mellitus Diabetes mellitus 
Potassium   Convincing evidence: 
cardiovascular disease 
   Cardiovascular disease 
Phosphorus       
Vitamin K Osteoporosis, 
atherosclerosis,  
  Bone loss in elderly Osteoporosis 
Vitamin B6 cognitive function, 
depression 
Possible: cancer   Neurological disease 
 3 
Thiamin       
Fluoride Cancer, cataracts, 
dental caries 
Convincing evidence: 
dental caries 
 Fracture risk  
Riboflavin  Possible: cancer  na Growth 
1 Public health relevance was not measured for those micronutrients for which the amount of new evidence was considered small for all population groups 
2 Conclusions of reviews and meta-analysis on same relationship were often not consistent 
3 We judged that there was ‘evidence’ for an association if the authors of the reports (source 1 and 2) concluded that their was convincing or probable 
evidence for an association, or if the authors reported the possibility of an association which was supported by one or more recent reviews and 
(or??)meta-analysis (not necessarily consistent over all available publications) from the PubMed database. 
na = No relevant reviews or meta-analyses available 
 
 4 
Table 2 Priority matrices completed for the different population groups  
Priority Infants Children & adolescent Adults Pregnancy & Lactation Elderly Income, Immigrants 
ABC 
vitamin D, iron, zinc 
vitamin D, folate, iron, 
zinc 
vitamin D, folate, iron, 
zinc 
vitamin D, folate, iron, 
zinc 
vitamin D, folate, iron, 
vitamin B12 
vitamin D, folate, iron, 
zinc, vitamin C, vit B12 
ABc 
 calcium  calcium calcium 
calcium, iodine,  
vitamin A, vitamin E, 
magnesium 
AbC selenium, folate,  
vitamin B12, copper 
selenium, vitamin C 
selenium, vitamin B12, 
vitamin C, copper 
selenium,  vitamin C,  
vitamin B12,  copper 
selenium, zinc, vitamin 
C 
selenium, copper 
Abc 
iodine, calcium, vitamin 
A, vitamin E,  
vitamin B6, fluoride, 
choline 
iodine,  
vitamin A, potassium, 
 vitamin K, thiamin, 
riboflavin, choline 
calcium, iodine, vitamin 
A, vitamin E,  
magnesium, choline 
iodine, vitamin E,  
vitamin A, choline 
iodine,  
vitamin E, vitamin K,  
magnesium, 
choline 
choline 
aBC 
abC 
abC 
  abc 
vitamin C, vitamin K, 
potassium, magnesium, 
thiamin, riboflavin 
vitamin B12, copper, 
vitamin E, vitamin B6, 
magnesium, fluoride 
fluoride,  
vitamin K, vitamin B6, 
riboflavin, thiamin, 
potassium 
fluoride, vitamin K,  
vitamin B6, riboflavin, 
thiamin, potassium, 
magnesium 
fluoride, vitamin K,  
vitamin B6, riboflavin, 
vitamin A, thiamin, 
potassium, copper 
fluoride,  vitamin K,  
vitamin B6, riboflavin, 
thiamin, potassium 
biotin, chromium, manganese, molybdenum, niacin, phosphorus, sodium, pantothenic acid
1 
ABC: new evidence, most relevant for public health, heterogeneous 
ABc:  new evidence, most relevant for public health 
AbC: new evidence, heterogeneous 
Abc:  new evidence 
 
1  micronutrients which are allocated to lowest prioritised groups for all population groups. 
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Abstract: 
Background/Objectives: To achieve the nutritional goals stipulated by micronutrient 
recommendations greater attention must be paid to the behavioural routes to such nutritional 
outcomes.  Co-opting stakeholders and consumers into the decisions about micronutrient 
recommendations is an important step towards achieving greater link between micronutrient 
recommendations and behaviour. The current study aims to examine the rationale and processes 
associated with consumer and stakeholder involvement in setting micronutrient 
recommendations across Europe.  
Subjects/Methods: Utilising the contacts established through the Eurreca network of excellence 
(commissioned by the EC), the research involved in-depth desk research of key documents and 
communication channels linked to the process of setting micronutrient recommendations across 
seven countries: the UK, Norway, Denmark, Germany, Spain, Czech Republic and Hungary.  
Results:  Stakeholder engagement is recognised by most countries as an important aspect of the 
process of setting micronutrient recommendations and their translation into policy although 
there is notable variation in the extent to which this has been achieved across the 7 countries 
and its effect upon final decisions. Stakeholders were not involved at the outset of the process 
(“framing” of the problem) in any of the countries, and there was no evidence of consumer 
involvement and open public fora.  
Conclusions: Some of the key explanatory factors for diversity in the degree of involvement 
include historical socio-political context; the extent to which food and nutrition are key policy 
agenda; and the relative power of stakeholders in influencing food and nutrition policy.  
Keywords: nutrient recommendations; stakeholder engagement; consumer behaviour; public 
participation; nutrition reference values; nutrition policy  
Running title: Nutrient recommendations & stakeholder involvement 
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Introduction 
Micronutrient recommendations act as a blueprint for the development of public health nutrition 
policy (Pijls, Ashwell and Lambert, 2009). Although a product of scientific judgment, micronutrient 
recommendations are a tool whose ultimate value will be decided by their relevance to those who 
will use them and stand to benefit from them, including policy makers, stakeholders (e.g. industry, 
SMEs, consumer groups) and the consumer.  
Given their policy application and use, consumer and stakeholder involvement in the development of 
micronutrient recommendations may be necessary, for a number of reasons.  Their involvement may 
substantively contribute to the outcome of the decision-making, impacting upon the quality of 
decisions by widening  and scrutinising frameworks for debate and broadening the range of 
knowledge used to inform decision-making (Irwin and Michael, 2003). Their involvement is also 
instrumentally important in order to increase the legitimacy and credibility of decisions and maintain 
public trust (House of Lords, 2000). In the context of greater emphasis upon public involvement in 
the decision-making at all levels of national and European governance (EC 2001, EC 2006), consumer 
and stakeholder engagement in the process of setting micronutrient recommendations is also 
necessary in order to confirm the importance of open and transparent governance of science and 
policy (Stirling, 2008; Fiorino, 1989). 
It is now widely recognised that significant shifts in dietary habits in line with recommendations will 
necessitate a sustained multi-sector and joint working of a range of stakeholders and government 
departments (Foresight, 2007). The need to draw diverse perspectives and values into the process of 
the framing and setting of the terms of reference when developing recommendations and policies is 
deemed to be a prerequisite in the efforts to identify optimal and most effective policies to healthier 
diet (EC 2001, 2006). The political nature of the process of setting recommendations and planning 
nutrition policy (Thuraisingam, Riddel, Cook and Lawrence, 2009), coupled with the policy emphasis 
upon democratisation of science – the need to open up scientific decision-making to public scrutiny 
(EC, 2000; Wardman and Lofstedt, 2009)- calls for a better understanding of when and how the 
involvement of various stakeholders in the process of setting nutrient recommendations is best 
achieved. The aim of the current paper is to examine and evaluate the current rationale and 
processes associated with stakeholder involvement in setting micronutrient recommendations, 
across Europe.  
4 
 
Evidence of stakeholder involvement in the process of setting micronutrient recommendations and 
developing policy applications 
Stakeholders are socially organised groups who have a strong interest in the outcome of the process 
of setting micronutrient recommendations, as they will invest resources or be willing to accept some 
responsibility for maintaining the viability of nutrient recommendations (Renn, 2008; Ashwell et al, 
2008). They can be identified along the whole food chain, and can vary in their values, concerns and 
level of technical expertise and resources that they bring into the process of setting 
recommendations, development of policy and policy application.  
Despite European governments’ and policy makers’ increasing recognition of the crucial role of 
stakeholder involvement in all aspects of decision making (e.g. EC 2001, 2002, 2006), there is limited 
evidence that stakeholder input is either not sought or only sought at the later stages of nutrition 
policy development. Trübswasser and Branca (2009) suggest that multi-sector collaboration is a 
preferred approach to developing nutrition policy, but provide no detail as to how this is acheived.  In 
relation to nutrient recommendations it is similarly unclear at what stages of decision-making the 
collaboration and involvement of stakeholders is sought. The lack of publicly available information 
and the lack of transparency on how different actors contribute to the development of nutrition 
policies, suggested to Lachat et al (2005) that stakeholder mobilisation was largely restricted to the 
implementation phase and that a top-down approach to decision-making, where stakeholder input is 
sought at the latter stages of decision-making, was the norm.  
Evidence also points to the fact that, where consultation processes are in place, they are not 
effective, since the stakeholder contribution fails to affect final policy decisions. Thuraisingam, 
Riddell, Cook and Lawrence (2009) analysed the views of consultees to a draft document associated 
with the development of 2006 nutrient reference standards (NRVs) for Australia and New Zealand. 
The authors pointed to the need to include stakeholder views in the framing stages of the decision-
making, such that the conceptual and applied issues emergent from stakeholder submissions could 
frame the terms of reference of the working group. This paper seeks to increase the currently limited 
European evidence on whether, when and how stakeholder involvement is sought in the process of 
setting micronutrient recommendations and policy applications.  
Method 
Cross-European case studies were conducted to obtain an overview of stakeholder involvement in 
the workings of the scientific advisory bodies setting micronutrient recommendations in seven 
countries (Norway, Denmark, UK, Hungary, Czech Republic, Spain, and Germany) selected exemplify 
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a range of profiles with respect to three criteria: public health tradition, the institutional architecture 
of the country and the extent of participatory democracy (Table 1). 
--------------PLEASE INSERT TABLE 1 HERE----------------- 
 
The main objectives of the comparative desk research were to 
 understand the process from nutrition science to policy, and the determinants of variation in this 
process across European countries 
 identify the way in which scientific, policy and consumer issues are addressed throughout this 
process 
In each country, key policy document searches and reviews addressed:  
a) the degree of transparency of the decision making and of openness to public scrutiny;  
b) contextual characteristics: the institutional, administrative and political context (e.g. how food and 
policy are conceptualised; the names of key stakeholders in influencing nutrition policy, how public 
and stakeholder input is sought in the development of nutrient policy);  
c) the generic process of setting micronutrient recommendations (e.g. who is in charge, triggers for 
the development of recommendations, who is invited to take part, what is the type of scientific data 
considered; the degree of scientific certainty/controversy); and 
d) the process from nutrition science to policy application (for Sodium, Folic Acid, Vitamin D and 
Iodine), including whether there were any public consultation exercises in order to aid final policy 
decisions and how stakeholders were positioned vis-à-vis the nature of scientific evidence and policy 
applications.  
All the available documents were used, including academic and grey literature in order to address the 
issues of interest. An assessment was made of the degree to which literature and documentation on 
the workings of the institutions responsible for the development of micronutrient recommendations, 
public and stakeholder involvement and nutrition policy processes is publicly available. This provided 
another layer of data that signalled the degree to which participatory democracy has evolved and the 
level of transparency and openness in the processes of decision-making from nutrition science to 
policy.  
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Results 
Stakeholder and consumer involvement in setting micronutrient recommendations  
Consultations and stakeholder involvement are a common practice in the process of setting nutrient 
recommendations in Norway and the UK and Denmark. The efforts to open up the decision making in 
this domain in Spain, Czech Republic (CR) and Hungary, although encouraged, are not consistently 
pursued nor transparent. In Germany, broader stakeholder involvement is only sought in the latter 
stages of the implementation of policies and nutritional recommendations, but not in relation to the 
development of reference values. 
UK 
In the UK, the Scientific Advisory Committee for Nutrition (SACN) has a remit to engage with 
stakeholders and does so through consultation processes, during which stakeholders are invited to 
comment on working documents under specific terms of reference. All of the processes that SACN 
engage in are open to public scrutiny. The working documents as well as stakeholder submissions are 
publicly available, and it is possible to track the way in which these submissions have been dealt with 
in SACN’s subsequent decisions. Submissions come from a range of sources, including consumer 
organisations, the private corporate sector, members of academic and professional bodies, other 
international advisory bodies and agencies, and sometimes, from individual members of the public. 
Whilst stakeholder involvement is evident in some cases as early as collecting evidence to be 
considered in compiling micronutrient recommendations (e.g. SACN, 2003a, 2003b, 2003c), this is 
notably done by invitation, limiting stakeholder input to a number of well established and large 
organisations. Stakeholder involvement is typically sought at the latter stages of the process through 
a formal consultation, when the stakeholders are invited to submit their comments to the draft 
report produced by an advisory working group. Sometimes, specific stakeholders are explicitly invited 
in from a very early stage to articulate their opinion or bring to the group’s attention any work that 
they think the group may not be aware of. Although the consultation process is open and the 
working groups of SACN are obliged to provide responses to the stakeholder submissions, it is not 
clear how and why submissions are considered and comments adopted and incorporated into final 
documents. The rationale for the way in which stakeholder input is managed, is notably missing.  
Norway and Denmark 
There is evidence of involvement of a wider expert and non-expert community in the Nordic region. 
There are two stages of stakeholder involvement, the first being more informal than the latter. 
Having constructed a working document, the committee sends it out to a broad range of 
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stakeholders who are invited to comment on it. This includes private sector, consumer organizations, 
nutritional experts, academics, and agencies. After this first round of external consultations the 
document may be revised and is sent out to the participants of the Nordic Nutritional Conference. At 
this conference a plenary discussion is organised where all participants have an opportunity to ask 
questions about the draft, lodge objections and put forward suggestions. This consensus-seeking 
process involving many stakeholders is believed to be one of the factors explaining the successful 
implementation of the common Nordic Nutritional Recommendations. Nevertheless, it is notable 
that the process of seeking input from stakeholders is evident at the latter stages of their 
development. Furthermore, there is lack of clarity about the way in which stakeholder input has been 
used to inform policies, as the rationale for adopting (or not) certain policy options is not 
transparent. For instance, to date in Norway, there is despite the NNR recommendations, no 
mandatory declaration of salt content nor norms for salt levels in foods, . Similarly in Denmark, 
despite the discrepancy between daily recommended intake and actual intake and the 
recommendations for population-wide reduction in sodium intake, no action has been taken by the 
Danish authorities towards encouraging the industry or the population to decrease the use of 
sodium. 
Germany 
Cross-institutional partnerships are common in setting micronutrient recommendations and policy in 
Germany. Indeed, the ‘Reference values for nutrient intake’ document (DGE, ÖGE, SGE, 2000) is the 
result of a close collaboration between the German, Austrian and Swiss nutrition 
societies/associations. Stakeholder input for the development of reference values is limited, 
however, to members of federal institutions, academic organizations and specific working groups 
who contributed under the lead of the working group `Reference values for nutrient intake”. The 
contributors are invited to participate and there is no evidence of a wider stakeholder consultation 
process taking place at the early stages of developing reference values.  
The wider involvement of  stakeholders, such as the regional governments and other governmental 
institutions (e.g. offices for health promotion, regional offices for consumer protection), professional 
associations, academic institutions and working groups (e.g. profesional medical societies), industry 
(e.g. industrial federations), non-governmental organizations (e.g. consumer protection 
organizations), individuals and other interest groups (e.g. health insurances), often takes place at a 
later stage, in the implementation of established nutrition related policies. For example, in the last 
few years a number of activities to strengthen and coordinate prevention has been undertaken at 
federal level involving and promoting the participation of a broad set of stakeholders. The national 
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action plan “In form”, fostered by cooperation between the ministries of health and consumer 
protection, aims at promoting healthy eating and exercise in the German population. The “In-form” 
website shows that regional and local authorities, scientists ,industry and several societal groups 
(NGOs, associations, unions and individuals) have been involved in the development of ideas and 
action measures to be taken, and that this has been done through reports, expert discussions and 
workshops. These partnerships are being further used during the implementation and further 
development of the action plan. However, there is no information on how this involvement has been 
managed from an early stage in the planning of the action plans, which initiatives were accepted or 
rejected and how the decisions were taken. 
Spain 
In Spain, there is some evidence of stakeholder involvement but mainly at the latter stages of 
nutrition policy development, in the planning and implementation of nutrition related policy 
strategies. The NAOS (‘Nutrition, physical activity and the prevention of obesity’) strategy was 
created in response to the need for a national nutrition policy that could promote regional action 
plans (Neira and de Onis, 2006). This is a multi-sector approach to the problem of obesity in Spanish 
children, involving stakeholders in the planning and implementation phase of the actions. A platform 
of more than 80 organisations was organised to compile knowledge and expertise on the subject and 
revise it to determine the necessary and most effective preventative actions. Public Administration 
(different Ministries, Autonomous Communities), Universities, professional colleges, scientific 
societies, foundations, independent experts, consumer associations and the food and beverage 
industry were amongst the organisations invited to contribute to the platform. They were divided 
into different working groups with specific goals. Since its implementation, three conventions (2007, 
2008 and 2009) have been organised with the different sectors involved in the development of the 
strategy with the aim to share experiences and discuss future actions. On two occasions NAOS 
awards have been given to the best initiatives in the different intervention areas.  
Although the NAOS strategy together with nutritional recommendations and a FBDG NAOS pyramid, 
are publicly available from the Spanish Authority for Food Safety and Nutrition (AESAN) website, it is 
not clear from the existing documents a) how the organisations/stakeholders were selected and 
approached; b) which specific organisations/stakeholders took part in the process; c) the balance of 
power and the relative weight given to each stakeholder input in the development of the strategy; 
and d) the exact procedure for making decisions (is it consensus seeking or adversarial; were 
differences accounted for and how?). Many other issues are not clarified, including the way in which 
evidence is evaluated and used in the development of NAOS strategy. 
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Involvement of stakeholders in the context of setting micronutrient recommendations in Spain, 
however is less explicit, partly because the process is fragmented and lacks dedicated national level 
government sanctioning. More articulated and explicitly communicated was the process of 
consensus seeking in preparation of Spanish population food based dietary guidelines, carried out at 
a conference in Bilbao, in which a number of industry and consumer organisations were invited to 
comment on the expert panel’s draft with an aim of developing a consensus on the overall structure 
of dietary guidelines. 
Czech Republic (CR) and Hungary 
There is little written evidence that wider stakeholder involvement is actively sought in Eastern 
Europe. In the past, the setting of recommendations was a government responsibility and 
communication with other stakeholders was limited. Over the last ten years, following the push from 
the EU to adapt the country food production and consumption standards and procedures, there is an 
increased focus upon food governance. It is deemed desirable that stakeholders representing various 
interests take part in formulating nutrition and food recommendations; these would include mainly 
professional medical societies, medical, technological  and agricultural universities and specialised 
research workplaces, societies and bodies (e.g. Scientific Committee for Foods, the Food Research 
Institute Prague, the Czech Academy of Agricultural Sciences) as well as the non-profit sector (e.g. 
Society for Nutrition) and the industry (Food Chamber of the CR , Union of Trade and Tourism, 
representatives from international food companies, etc.). Indeed, during the socio-political transition 
since 1989, NGOs and food industry became increasingly active in food-related public health 
decision-making. However, their input is rarely formalised and therefore lacks in transparency. Some 
of the reasons for this include: the dominance and highly centralised governmental structures and 
state institutes, limited scientific knowledge available to NGOs and food corporate sector, an 
increasingly financial focus of the new private food corporate sector, lack of standardized and 
formalised procedures for stakeholder input and the influence of the international food companies 
which use own country nutrient recommendations in developing the products for CR.  There are also 
decreasing research activities in the field of nutrition due to diminishing financial support from newly 
privatized food industry and government. 
In an attempt to address this and other issues concerning nutrition, and in response to the pressures 
from the EU, in 2002 the National Scientific Committee for Food (SCF) was established. This body’s 
evidence-based work is transparent and independent (SCF, 2002) and the body has a remit to 
communicate with stakeholders in this area (e.g. producers, consumers, and academy). The Czech 
SCF was invited to evaluate newly suggested Czech nutritional recommendations prepared by 
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independent group of experts (stakeholders involved) working for the Ministry of Health in 2004 
(SCF, 2005). The SCF did not recommend accepting these new national recommendations due to the 
fact that setting of values was not explained transparently. Greater cooperation and alignment with 
the EU recommendations was deemed necessary. Simultaneously, however, other organisations 
pushed towards a more regional cooperation (e.g. within central Europe – with DACH countries) and 
these two models of international collaboration in the process of setting micronutrient 
recommendations are still a subject to political debate. Involvement of stakeholders is partly 
premised upon resolving the issue of which rationale for international cooperation will be adopted, 
and achieving standardisation of processes of setting micronutrient recommendations.  
In Hungary, although the decision-making about setting nutrient reference values was open to 
experts from different institutions in the area of food and nutrition (e.g. nutrition institution, food 
research institutions, universities, doctors and independent nutrition experts), there was no public 
consultation nor was there an opportunity for stakeholder input into the draft document.  
Discussion 
It is clear that, following both the EU and the national level policy imperatives to open up its decision 
making to wider sections of society, stakeholder engagement is recognised by most countries as an 
important aspect of the process of setting micronutrient recommendations and their translation into 
policy. Most countries have either engaged or plan to engage interested groups in the decisions 
about micronutrient recommendations. However, there are also notable differences in the degree to 
which this has been achieved.  
Within the UK, Norway and Denmark, the countries characterised by advanced participatory 
democracy, early engagement of sections of society with the process of setting micronutrient 
recommendations is evident. Stakeholder involvement in Spain is encouraged at the implementation 
stage, whereas in Germany, an early stage of setting micronutrient recommendations is 
characterised by cross-institutional collaboration between professional bodies, whilst wider 
participation is only possible later in the process. Within the CR and Hungary, stakeholder and public 
involvement, although encouraged (partly under international pressures), is not yet established, 
whilst the decision-making is still limited to expert groups and individuals. 
It appears that such discrepancy is closely related to the country-specific historical socio-political 
context characterised by appropriate leadership in transforming the defunct governance structures. 
For instance, within the UK, the previous food crises (e.g. BSE, salmonella) have led to the process of 
stakeholder involvement being clearly embedded into the decision-making structures, formalised and 
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made transparent thus addressing public concerns about openness and transparency of nutrition 
policy governance.  
Furthermore, the emphasis upon food and nutrition as key public policy domains also appears to be 
an important explanatory factor for the observed discrepancy between countries in the degree to 
which stakeholder input into setting of micronutrient recommendations is sought.  Thus, in Spain, the 
food and nutrition policy is weak and the decisions about micronutrient recommendations are 
fragmented; in CR the food and nutrition policy is in its infancy, whilst in the Nordic countries and the 
UK, food and nutrition represent key policy and election agendas.  
To some extent, the strength and power of stakeholders themselves within the context of food and 
nutrition policy making is also responsible for the observed discrepancy. In Germany, for instance, 
the significant role of professional groups (nutritionists and dieticians) has led to their taking control 
of the process of setting micronutrient recommendations quite separately from the government. 
Within the CR, the weak consumer organisations and the traditional biomedical approach to 
nutritional issues, coupled with the post 1989 upheavals leading to liberalisation of economy (and 
the formation of new private food businesses), have acted as an obstacle to establishing and 
sustaining stakeholder involvement.  
Even in the countries where engagement is clearly formalised (e.g. the UK and the Nordic countries), 
the stakeholders involved are usually selected by government, and there is a notable lack of clarity 
about the rationale for their selection. Furthermore, their early input is limited to commenting on the 
draft documents, rather than framing the terms of reference of the working groups. Although most 
stakeholder consultations are conducted as a consensus seeking exercise, there is little information 
about the procedures in place to manage diverse stakeholder inputs. Little is known how different 
stakeholder input is weighed for its influence and what mechanisms are in place to make sure that 
the stakeholder comments are reflected in the decisions. Finally, the example from the Nordic 
countries shows that there is lack of transparency about how and whether the final decisions of the 
working groups end up in policy.  
There is no open public involvement in the decision-making in any of the countries. With the notable 
exception of the UK which invites one consumer representative onto the SACN meetings, a wider 
public forum for discussion about micronutrient recommendations is absent. It is important to 
hypothesise about the reasons for this: it might be because of the perceived lack of interest of the 
public in this domain, because of the perceived lack of expertise of the publics in the area of nutrition 
or because of practical constraints. Additionally, although considered a value in itself (Stirling 2008), 
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public involvement ought to be meaningful to be effective (Barnett, 2007), as otherwise it can lead to 
disengagement, participation fatigue and resentment. A delicate balance is to be struck between the 
publics’ expectations of the existing systems and processes (including scientific advisory bodies) to 
provide evidence-based policy solutions, and the publics’ desire to shape those decisions that might 
require careful balancing of multiple values and interests. Setting micronutrient recommendations 
may not be considered (by the publics) a sufficiently contested issue to warrant public engagement, 
since micronutrient recommendations are by definition set for health. Possibly, micronutrient 
recommendations are too removed from people’s conceptualisations of food-related health and well 
being; this might reduce the likelihood of the publics being willing or able to make a meaningful 
contribution to the processes of setting micronutrient recommendations. However, the uncertainties 
within the nutrition science that informs the recommendations, the vested interests linked with the 
policy outcomes of the recommendations, and the growing public scrutiny of the choices and 
recommendations of experts, their independence and accountability for these choices (Jasanoff, 
2005), may act as a push factor for public engagement. It is important to address when the publics 
ought to be engaged through future research as it will lead to better understanding of the optimal 
ways of conducting open and transparent process of setting micronutrient recommendations.  
Questions to address here include whether and how the public wish to be involved in these 
decisions; at what point in the process they wish to do so; which sections of the public might most 
usefully contribute, with what effect and for what issues.  
Study limitations 
The current study has been conducted in the context of limited information being publicly available 
to examine in depth the processes of setting micronutrient recommendations and stakeholder 
involvement in these decisions. The desk research conducted here therefore represents a somewhat 
limited data source. However, the analytical framework adopted took into account the shortcoming, 
as an additional information about the state of stakeholder involvement, helping draw conclusions 
about the level of transparency and the degree to which governance structures engage in open 
communication about these issues.  Indeed, much of what has been discussed in this paper has been 
drawn from the inferences about the manner in which information is presented and made available 
to the public. 
Conclusions 
Despite the limitations, the current paper represents the first careful look at the extent to which 
consumer and stakeholder engagement is established in the process of setting micronutrient 
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recommendations, across Europe. The findings suggest that in order to harmonise the process of 
setting recommendations, care should be taken in accounting for the cross-country differences in 
how this process is conceptualised not only by those responsible for the decisions, but by the wider 
sections of society. If stakeholder input is to be made a requirement of the process, the diverse 
stakeholder policy involvement experiences across different countries needs be taken into account. 
Stakeholders may not be easily identifiable in all countries – for instance, consumer organisations in 
countries in transition may be both less visible and less experienced in influencing decisions. 
Similarly, the corporate food sector in some countries is still at the early stages of establishing itself 
as a key player, often competing with much more powerful international corporate organisations 
(this of course disadvantages local industry and poses practical problems of who should be 
considered “national” stakeholders). If satisfactory engagement is to be achieved, there needs to be 
clear delineation between the imperative for greater stakeholder involvement and an emphasis upon 
policy decisions based on “sound science”. 
It is important to recognise that the requirement for greater institutional and procedural 
harmonisation of nutrient recommendations setting across Europe is appears to be at odds with the 
simultaneous call for an increased stakeholder and consumer involvement in this process, as the 
latter requires increased sensitivity to local specificities (in terms of the specific national socio-
political and historical context), whilst the former aims towards standardisation. This is perhaps one 
of the key challenges for the rhetoric of increased stakeholder and consumer engagement. 
The recognition that European governments need to rely upon citizens to take responsibility for their 
own behaviour in order to avert some impending crises including obesity and malnutrition, 
necessitates better understandings about optimal ways to enhance consumer behaviour in line with 
these goals. Co-opting consumers and stakeholders into the decisions about how to frame the 
questions posed to scientific advisory boards, and how to translate recommendations into viable 
policy options might be one of the avenues towards a more effective nutrition policy. Whether this is 
best achieved through stakeholder representatives or whether open public fora should be pursued, 
needs to be addressed through future research. 
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Table 1: Criteria for the selection of countries for case study 
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Europe (UK, NL, 
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Centralised, 
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(Germany and 
Switzerland) 
and 
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centralised 
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(the UK) and 
Intermediately 
centralised 
Decentralised 
(?) 
Public health 
nutrition 
tradition 
Long Emerging Long Medium Short 
Participatory 
democracy 
Extensive Limited Extensive Extensive Medium (?) 
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Summary 
Introduction 
‘NutPlan’  is developed within  the EURRECA Network of Excellence  65 
(EURopean micronutrient RECommendations Aligned (www.eurreca.org). It is a 
user- friendly software programme with multiple functions: individual and group 
nutrition planning, recipe calculation, creating food labels, diet planning and 
nutrient intake assessment. This paper describes the newly developed software 
and its features.  70 
Design:  
'NutPlan' contains the following databases: Foods, Dish Recipes, Meals, Menus, 
Average menus and Glossary. These databases enable diet planing and diet 
analysis by comparing foods, dishes, meals or menus with currently available 
nutritional recommendations accessible via link to EURRECA tool Nutri- 75 
RecQuest in order to meet indivudual/group nutritional needs. 
The software is opened for  inserting new items (e.g. foods, dishes, meals) and 
for a connection to other software programmes thus allowing more advanced 
calculations to be completed. 
Conclusion: 80 
'NutPlan' might be the software of choice for individual and group diet planning. It 
is aimed particularly at Eastern European and West Balkan countries which 
currently lack dietary software.It is envisaged for use by SMEs in the food 
industry, for health professionals, researchers and policy makers and can be 
recommended for educational purposes. Given its characteristics of being 85 
opened to import new country specific food data/database, it can be recognized 
as an important tool in nutritional capacity development in CEE and in other 
regions. 
   
Key words: nutrition software, EURRECA, planning, menus, micronutrient 90 
recommendations, capacity development, NutPlan 
Introduction  
Planning nutritious menus for individuals and groups is a complex task that 
researchers have tried to computerize since the early 1960s ( Eckstein 1967) and 
a number of applications have been developed in recent years (Nutrition 95 
Software Review  2010), (Gurinovic & Kadvan , 2007).  EURRECA nutrition 
software wiki (http://www.eurrecawiki.org) has been created  an open directory of 
nutrition software products. 
Since Eastern European and West Balkan countries appear to lack dietary 
software [Pavlovic et al.,  2009], the EURopean micronutrients 100 
RECommendations Aligned (EURRECA) - Network of Excellence has 
endeavoured to develop a multilingual dietary software that will unite currently 
available nutritional recommendations and food composition databases from 
various countries to result in comprehensive tool for dietary planning and 
analysis. 105 
 
 
NutPlan is designed to enable the following operations:  
 
A. Calculation of recipes, meals and menus for individuals or population groups, 110 
using available national or other Food Composition Data Bases (FCDB). 
These calculations will include detailed macro and micronutrient content 
information (with yield and retention factors included) (Bognár , 2002). 
 
B. Comparison of the nutritive values of the foods, dish recipes, meals or menus  115 
with various national nutrient recommendations, using the EURRECA Nutri-
RecQuest (Cavelaars  et al.,2010). 
 
C. Monitor and assess food and nutrient intake for individuals and/or population 
groups. (under development) 120 
 
D. Create food labels and claims using the available national or other FCDB; 
facilitate the development of new products or services. (under development) 
 
 125 
Target users of the newly developed tool are dietitians, food producers, 
nutritionists, health professionals, researchers . This software is aimed for 
planning both individual and group menus (e.g. catering departments, hospitals, 
restaurants, schools, kindergartens). 
  130 
NutPlan was developed by the Institute for Medical Research, Department of 
Nutrition and Metabolism, University of Belgrade.  The first version of the 
software design is ready now (autumn 2009) with an updated version to be 
finalized by end of 2010.  
  135 
Methods & Results 
Design  
The software is designed in Microsoft Visual Fox as a local application for 
Microsoft platforms (Windows, XP, and Vista). It establishes connection via Open 
Data Base Connection (ODBC) with the internet database to download the 140 
EURRECA Current Nutrient Recommendations (Cavelaars et al., 2010).See 
Figure 1 for overview of the software design. 
 
Figure 1. Main design of the EURRECA Nutrition software tool 
 145 
NutPlan Structure 
 
The main structure is based on interlinked modules. These modules – in order of 
importance – are: 1) module for foods database 2) calculation modules for 
dishes, meals, menus; 3) calculation module for average menus; 4) Glossary 150 
module; and 5) module for data entry.   
 The module for foods database (1) is the backbone of the system. Collated 
databases (i-vii) and forms are the basis for the calculation modules.  
Basically all databases in this software are open, i.e. flexible for adding new data, 155 
modification or for the deletion of existing data.  
 
The different databases are listed below:  
i. Food Composition Databases 
ii. Nutrient recommendations databases (e.g. Nutri-RecQuest) 160 
iii. Retention factors for every micronutrient depend on cooking method at food 
group level 
iv. Dish, meal and menu groups 
v. Cooking processes for creating recipes, meals and menus 
vi. Special conditions (person or group with planned diets, specific age groups, 165 
pregnant women, other) 
vii. List of micronutrients & nutrients 
 
The current Food Composition Database (i) includes 1100 food items from 
Balkan region with nutrient composition of these foods for up to 46 nutrients.  170 
 
Figure 2. Screen prints of modules for foods, dish recipes and menus  
 
 
Every food item has basic components (total energy, fatty acids, macro and 175 
micronutrients) and includes other descriptors: food name, original (brand) food 
name; food group and subgroup; unit; origin (vegetable or animal); bar code; 
country of origin; producer; additional remarks; a labeling section for printing  
labels with product name, code and description for internal use.  
 180 
The second module is the calculation of dishes, meals and menus module (2). 
The aim of this module is to calculate the nutrient composition of different dishes, 
meals and menus. The possibilities of the different sub-modules are listed below: 
a. The dish option allows calculating the composition by combining single 
food products and includes details of the cooking process, retention and yield 185 
factors.  
b. The meal option allows calculating the composition by combining single 
food products and dishes. 
c. The menu option allows calculating the composition by combining meals, 
dishes or single foods. This sub module can be used for nutrition planning on 190 
a daily basis.  
Each new dish, meal and menu can be stored in the dish, meal and menu groups 
database (see above iv) and the programme offers the following lists to report:  
1. nutritive value of the calculated dish, meal, menu, average menu 
2. the list of all ingredients with amount and percentage contribution between 195 
food groups for macronutrients (energy, protein, fat and carbohydrates)  
3. food label calculation per food item /dish/meal/menu 
4. the nutrient adequacy of planned dishes, meals and menus in correlation 
to  nutrient recommendations  
Other features of the calculation module are the possibilities to estimate the 200 
average meal and menu and to compare the planned dietary intake with 
nutritional recommendations. 
For the comparison with the recommendations, Nutplan is linked with Nutri-
RecQuest (Cavelaars et al, 2010) which allows the user to contrast the values of 
every dish, meal or menu with recommended nutrient values given by various 205 
countries and institutions. This provides the liberty to the users to change their 
diets regarding these foods and manage their nutrition intake much more 
effectively.  
 
The third module is the calculation for average menus (3). This module allows 210 
calculating the average nutrition values over an identified period of time in order 
to achieve a well-balanced nutrition diet on a larger scale. 'Average menu' 
calculations are created by adding single menus together to create a more 
complex one that reflects a pro- longed diet. Extra features include calculation of 
the table of micronutrients, distribution of energy and fats, identification of the 215 
amount of the foods required , together with an option to calculate size of 
portions for a specified number of persons. Additional option ‘Amount of Needed 
Food’ can be used for estimating the quantity of foods required to make an exact 
amount of chosen dish. 
 220 
The fourth module is the data glossary module (4). All the settings can be found 
in 'Glossary' section of the Programme. This section contains few subcategories 
of different terms and subjects, which need to be defined in order to use them 
while using all available programs’ features.  Once a specific term is defined, it 
instantly appears in all the Program’s combo-box menus and options.  225 
 
 
The last module is the data entry module (5). Two types of data entry could be 
distinguished.  
The first data entry option is related to food items. New food items and their 230 
composition and descriptors can be added. The new food items will be integrated 
in the food composition database (first database) of the glossary module (fourth 
module).  
The second data entry option allows to code dietary intake data. The dietary 
entry module is closely linked with the calculation module which allows the 235 
assessment of nutritional intake for individuals or groups. Different entry modules 
enable various nutritional assessment methods to be used and open up 
additional possibilities. 
 
 240 
 
 
Discussion  
 
'NutPlan' is developed within the EURRECA Network of Excellence. However, it 245 
is aimed to become a sustainable tool outside this Network by, for example, 
harmonisation with EuroFIR  food composition databases (www.eurofir.net), 
Nutri-RecQuest database (Cavelaars et al, 2010) and other applications. 
 
The World Health Organisation Second European Action Plan for Food and 250 
Nutrition Policy 2007–2012 claims that combating micronutrient deficiency is one 
of its major objectives, together with the promotion of  healthy nutrition, food 
labelling and nutrient intake monitoring and evaluation. This software  can 
become an important tool in developing nutritional capacity in Central and 
Eastern Europe as well as in other regions to help these countries address the 255 
identified key nutritional issues.  
 
Outside of the Central Eastern European (CEE) region, NutPlan can be adapted 
into different languages to support the implementation of national action plans, 
nutritional assessment and monitoring of trends. In addition, if a food price 260 
category is applied this tool can be used for the planning the low cost healthy 
diets of vulnerable low income groups. 
NutPlan allows choosing between different food composition databases. Current 
version employs food database, but it can be linked to other country specific food 
databases and give the food database features in belonging language. At 265 
present, it is tested by EURRECA partner from Portugal and will be  further 
evaluated by others including research institutions from UNU/SCN Network for 
Capacity Development in Nutrition in Central and Eastern Europe 
(http://www.srbnutrition.info/?page=Network).  
 270 
In the near future NutPlan will be upgraded to include nutrient intake methods 
such as 24h recall, FFQ, food record aimed for analysis of  the nutritional status.   
 
If a legislative proposal for mandatory nutrition labeling  is approved, as foreseen 
in the European Commission's proposed regulation on the provision of food 275 
information to consumers (European Commission, 2008), this tool will also help 
food companies, particularly those that are Small and Medium Enterprises 
(SMEs) and/or located in Eastern Europe, to develop and produce food labels.  
 
In this context, and in line with EURRECA's aims, the inclusion of micronutrients 280 
in food labels will  provide more information to consumers on vitamins and 
minerals allowing them to make more informed choices. 
 
 Conclusion 
 285 
The first version of the software design is finalized and the updated form will be 
available by the end of 2010. The nutritional research institutions and private 
companies that are experienced in using nutritional softwares are already 
involved in testing 'NutPlan' to generate customized versions with more featured 
options.   290 
 
'NutPlan' stands out amongst the nutritional software programmes currently 
available as it is flexible for editing and can incorporate existing harmonized food 
composition databases ensuring more complex applications that are able to 
respond to evolving demands for nutritional information and regulation.This 295 
software is an important tool in nutritional capacity development for  the national 
action plans  in CEE and in other regions, which facilitate the use of micronutrient 
recommendations. 
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 3 
Summary 49 
 50 
Background: 51 
The EURRECA (EURopean micronutrient RECommendations Aligned) Network of 52 
Excellence collated current micronutrient recommendations. A user-friendly tool, 53 
Nutri-RecQuest was developed to allow access to the collated data and to create a 54 
database source for use in other nutritional software tools. 55 
Methods & Results: 56 
Recommendations i.e. intakes of micronutrients sufficient to meet the requirements 57 
of the majority of healthy individuals of that population from 37 European countries 58 
/organizations and eight key non-European countries/regions comprising 29 59 
micronutrients were entered into a database. General information on the source of 60 
the recommendations as well scientific background information were added.  61 
A user friendly web-based interface was developed to provide efficient search, 62 
comparison, display, print and export fuctions. 63 
Conclusion: 64 
Easy access to existing recommendations through the web-based tool may be 65 
valuable for bodies responsible for setting recommendations as well as for users of 66 
recommendations including scientists, policy makers, health professionals and 67 
industry. Adding related dietary reference values such as average nutrient 68 
requirements and upper limits may extend the utility of the tool.  69 
 70 
Keywords: Micronutrients, recommendations, dietary reference intakes, database, 71 
web based tool, EURRECA.  72 
73 
 4 
Introduction:  74 
 75 
Most countries in Europe have established their own nutrient recommendations. As 76 
yet there is no standard approach for deriving nutrient recommendations; they vary 77 
from country to country. The EURRECA (EURopean micronutrient 78 
RECommendations Aligned) Network of Excellence (www.eurreca.org) collated data 79 
on current micronutrient recommendations [Doets et al., 2008; de Wit et al. 2008; 80 
Doets et al., 2009]. Critically reviewing these recommendations revealed 81 
considerable variations between countries [Doets et al., 2008; Doets et al., 2009]. 82 
Following entry of recommendations in a database, a user-friendly software tool on 83 
current recommendations was developed:  84 
1. To allow easy access to the collated data on current recommendations 85 
concerning micronutrients for all EURRECA partners and at a later stage to 86 
other stakeholders involved in setting recommendations.  87 
2. To develop a common database/data source to be used in other nutritional 88 
software tools (e.g. for menu planning) which are developed in the context of 89 
EURRECA [Gurinović M et al., 2009]  90 
This paper describes the newly developed web-based tool named Nutri-RecQuest to 91 
inform future potential users of its existence. 92 
 93 
 94 
Methods & Results 95 
 96 
Data  97 
Information on current micronutrient recommendations was collated through 98 
questionnaires completed by national key informants involved in the development of 99 
recommendations, recommendation reports and scientifc background reports (if 100 
available) at the end of 2007, and in the beginning of 2008. Details on data collation 101 
have been described elsewhere[Doets et al., 2008; de Wit et al. 2008; Doets et al., 102 
2009].  103 
 104 
Recommended micronutrient intakes, i.e. intakes sufficient to meet the requirements 105 
of the majority of healthy individuals (generally 97.5%) of a specific population or 106 
group were available for 29 different micronutrients from 37 European countries, 107 
 5 
eight key non-European countries/regions (i.e. United States/Canada, Australia/New 108 
Zealand, Japan, China, South Korea, South East Asia region, Brazil, Mexico) as well 109 
as recommendations set by European Commission and World Health 110 
Organisation/Food and Agriculture Organisation.  111 
 112 
For each recommendation, the following basic data were entered into an excel sheet: 113 
region (i.e. continent), country/organisation, micronutrient, gender, population group, 114 
recommended amount: value or range or additional amount, special conditions (free 115 
text field containing assumptions regarding bioavailability, trimester pregnancy, 116 
activity level, etc), special condition group (fixed categories retreived from free text 117 
field special condition), and remarks (additional information given by authors that do 118 
not fit into the above mentioned variables). 119 
The following additional information was entered:  120 
1. General information such as: reference (author, title, year of publication and 121 
year of setting, weblink for reference), body responsible for setting of 122 
recommendations and source of origin (own report, shared report, adopted 123 
values). 124 
2. Scientific background information: health indicators and type of evidence used 125 
for setting recommendations, and terminology/concept used for the 126 
recommendation (i.e. Recommended Daily Allowance (RDA) which is defined 127 
as the Estimated Nutrient Requirement + 2 * SD or Adequate Intake). As 128 
terminology varies between countries, the countries/organisations own 129 
terminology was included as well as the standardised terminology proposed 130 
by King and colleagues: i.e. the propose to use the term  'INLx' rather than the 131 
'RDA'  [King et al., 2007; Dhonukshe et al., 2009]. 132 
 133 
Tool design 134 
The tool consists of two parts:  135 
1. a SQL database, including additional functionalities to assist data 136 
management by the tool administrator; 137 
 6 
2. a web-based interface developed using Microsoft Visual Fox Pro. 138 
 139 
Database 140 
The database includes all data mentioned above as well as additional data tables 141 
(e.g. with conversion factors for different units used) to facilitate data management 142 
and working of the web-based tool. Macros and forms are included for editing 143 
'current' data, inserting 'new' data (manual one by one or by importing a standardised 144 
excel file), deleting or archiving 'old' data, printing and exporting data, administration 145 
of the additional data tables and downloading and uploading data to the web 146 
application 147 
  148 
The excel file with data collated on micronutrient recommendations was imported into 149 
the SQL database using a macro. During this process, lower and higher age limits 150 
were added to the database on basis of the variable population group.  151 
 152 
See Figure 1 for overview of the database structure. 153 
 154 
Web-based interface 155 
The web-based interface enables users to search and to compare recommendations 156 
of different countries and/or different reports. The results can be displayed, printed or 157 
exported to excel sheets. The web interface will show only the most recent 158 
recommendations, although the database has the possibility to keep/archive „old‟ 159 
recommendations.  160 
 161 
Two „search‟ options are offered in the tool. The simple search menu option enables 162 
the user to select one criterion from a dropdown list to refine the search. Optional 163 
criteria are: region (e.g. Europe, Asia etc.), country, body responsible for setting 164 
recommendations, year of publication, micronutrient, population group, gender, 165 
condition (e.g. physical activity level, % bioavailability, trimester pregnancy etc). 166 
Within each criterion multiple advanced selections are possible, e.g. the selection of 167 
two countries. Such advanced search allows to select from the large number of 168 
criteria available and combine several criteria at the same time. Additional criteria 169 
are:  author, title, year of publication of the reference, and age (lower limit, upper 170 
limit). Figure 2a shows all the web pages displayed when carrying out an advanced 171 
 7 
search whereas Figure 2b shows only a screen print of the data and buttons which 172 
are displayed after making an advanced search selection. By using the buttons 173 
“More” and “Details” (see Figure 2b) the available, general information on the source, 174 
the scientific background information and remarks applying to the recommendation of 175 
interest can all be displayed . 176 
 177 
The ‟compare‟ function of the tool enables users to list micronutrient 178 
recommendations of all included countries or references1 for one micronutrient and 179 
gender for various specific ages at one time, i.e. 9 months, 5 years, 15 years, 25 180 
years, 50 years and 70 years, etc. Another possibility is to compare 181 
recommendations for pregnant or lactating women between countries and 182 
references. Specific ages need to be chosen since the age categories may vary 183 
between references.  184 
 185 
As micronutrient recommendations usually consist of values, ranges, multiple values 186 
applying to one population group, (for example values for different activity levels), or 187 
additional amounts for subgroups (for example pregnant women), standardization 188 
procedures were defined to enable comparison of the recommendations. Where 189 
multiple recommendations were given for one population group, for example when 190 
different physical activity levels were used, the mean of all given values was used. 191 
Where a range was given, the mid value was used.  192 
 193 
For pregnant and lactating women recommendations were sometimes defined as 194 
additional amounts only. To make comparison possible in these circumstances, the 195 
additional amount was added to the recommendation set for women aged 26 years. 196 
If recommendations were not given in the most common unit, values were converted 197 
into that unit. In some cases this was, however, not possible, i.e. when 198 
recommendations were expressed as amount / 1000 kcal or amount /g Poly 199 
Unsaturated Fatty Acids. Where values were based on calculations, they were 200 
rounded to two decimal points.  201 
 202 
Discussion 203 
                                                 
1
 The latter will result in fewer records as some countrieshave directly adopted recommendations of 
other countries/organisations. Moreover, some countries jointly set recommendations.  
 8 
Currently, the end-user web interface is accessible via the EURRECA website for 204 
EURRECA partners as well as organisations working closely together with  205 
EURRECA such as European Food Safety Authority. Additionally, the SQL data base 206 
will be used as the key source of data for nutritional software for diet planning 207 
targetting health professions which has also been developed in the context of 208 
EURRECA [Gurinović M et al., 2009].  209 
 210 
The database is developed in such a way that revisions of current recommendations 211 
can be included by the administrators of the tool (Division of Human Nutrition of 212 
Wageningen University, Institute of Medical Research, Department of Nutrition and 213 
metabolism, University of Belgrade) using a macro and a standard excel file for entry. 214 
Outdated recommendations can be archived and made available by the administrator 215 
upon request.   216 
 217 
When 'new' recommendations are set by European countries/organisations or key 218 
non European countries/organisations through the coming “EURRECA“ years, these 219 
will be added. Furthermore, the EURRECA Network is curently exploring the 220 
possiblities to maintain and optimise the tool, and update the data on a cost neutral 221 
base after 2011. 222 
 223 
The comprehensive data stored in this tool offers a number of opportunities for its 224 
potential use. Stakeholders involved in the process of setting recommendation or 225 
users of these dietary reference values such as scientists, nutrition policy makers, 226 
nutrition societies, consumer groups, small and medium enterprises (nutritional 227 
consultancies as well as ingredient/food producers), and larger food industry, may 228 
profit from this tool. In the private sector, for instance, retrieving recommendations of 229 
export markets is not straightforward, even if they may be needed to formulate or 230 
label food products. Potentially, NutriRec-Quest may be used to design foods that 231 
meet recommendations of different countries (users should be cautioned that the 232 
legal standing of recommendations may vary from mandatory regulations to mere 233 
advice to the public). 234 
Adding macronutrients or other dietary reference values, such as average nutrient 235 
requirements and upper limits may optimise its utility. Adding average nutrient 236 
 9 
requirements, for example, would make it possible to extend the use of the database 237 
to the assessment of inadequacy of micronutrient intake. 238 
 239 
Conclusion  240 
Access to this web-based tool and the comprehensive data it contains on 241 
micronutrient recommendations across Europe and key non European countries and 242 
organisations may be valuable for bodies responsible for and persons involved in 243 
setting recommendations, as well as for users of recommendations including 244 
scientists, policy makers, health professionals and industry. Adding other 245 
macronutrients or other dietary reference values, such as average nutrient 246 
requirements and upper limits,  may extend its utility.  247 
 248 
249 
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Figure 1. Overview of the database structure 
 
 
Figure 2a Screen print of the web pages displayed after making an advanced search selection 
 
 
 
Figure 2b Screen print of the detailed data displayed after making an advanced search selection 
 
